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In the world of railways, five years, which have elapsed since 
the above preface was penned, have seen many changes, and 
in order that these may not go altogether unrecorded in the 
pages of this book, a new chapter has been added to the 
present edition (page [377]) which gives a brief account of 
some of the more important developments which have occurred. 

S. M. P. 

EusTON Station 
March 1899. 



PREFACE TO THE FIFTH EDITION. 



No apology is needed for the production of a new Edition of 
this work. In the five years which have elapsed since its 
original publication it has come to be recognised, both in this 
country and abroad, as a handbook, or standard authority, on 
the working and management of railways, and it is of the 
essence of such a work that it should be periodically revised 
and brought — so to speak— up to date. In the world of rail- 
ways, events move quickly, and history is so rapidly made, 
that what is perfectly true as a statement of fact to-day may be 
no longer true to-morrow, to say nothing of the fact that 
statistics, which are freely scattered througliout this book, are 
of little value unless they deal with recent periods. 

Since the issue of the last Edition, its able author has 
passed away from our midst, and it has seemed to me that a 
new Edition of his work could not be more suitably prefaced 
than by a short biographical sketch of a career which was in 
many ways remarkable, and which as an illustration of the 
eminence to which an honest, upright, and able man can rise 
from the humblest origin, should serve as an encouragement 
and an example to all who come after him. 

S. M P. 

EusTON Station : 
May 1894. 
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There is always one broad line of demarcation sepa- 
rating into two distinct classes what are commonly 
called " public men/- that is to say, men who, in one way 
or another, occupy prominent positions in the world of 
politics, or of commerce. There are, in the one class, 
men born to distinction, or who have it thrust upon them 
by no effort of their own, and in the other, those who 
achieve it in spite of all obstacles, and who climb the 
ladder of life step by step by dint of their own ability 
and force of character. It cannot be denied that the 
subject of this sketch comes within the second category, 
and he himself, so far from ever seeking to conceal the fact 
that he was a ** self-made man," was always proud to 
relate that in his youth he worked as an artisan and 
used the tools of his craft. And surely such a reflection 
was a legitimate subject for honest pride in a man who, dy- 
ing atthe comparatively early ageof sixty-three,had raised 
himself to the position of supreme command of perhaps 
the greatest joint-stock undertaking in the world, a 
position, indeed, which has been compared to that of 
commander-in-chief of an army of sixty thousand men, 
with a salary equal to that of a Cabinet Minister, and a 
social standing but little inferior. There is, in fact 
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hardly any exhibition of snobbishness more deplorable 
or ill-judged than that which can prompt a man with a 
record of honourable achievement behind him, and who 
has won his way to distinction by his own talents, and 
by a lifetime of strenuous endeavour, to make it his 
constant aim to persuade the world that he was, after 
all, "born in the purple," and that there is nothing 
wonderful in his being where he is. 

Certainly, the career of a self-made man must always 
be of far greater interest to the community — and 
especially to the younger portion of it — than that ot 
one born, to use a familiar phrase, "with a silver spoon 
in his mouth," and this for a very obvious reason. Such 
a career is, to every young man who studies it, at once 
an incentive and an encouragement. He sees on the 
top of the ladder one who once stood, like himself, on 
its lowest rung, and, seeing this, he takes heart of grace 
to attempt the ascent in his turn. Few, it is true, may 
reach the summit, but none are the worse for trying, and 
out of much earnest effort some good must come. 

Sir George Findlay, although born at Rainhill, in 
Lancashire, on the i8th of May, 1829, was descended 
from a family of small tenant farmers, who can be 
traced for some 250 years back as residing at Coltfield, 
or Caultfield, in the parish of Alves, in the county ot 
Elgin, so that his family tree might be said to have been 
rooted in Scottish soil. There was, in fact, a George 
Findlay born in Alves as long ago as 1684, and as 
recently as 20 years ago, at any rate, there was still a 
George Findlay farming at Mosstowie, near the same 
place, in the county of Elgin. 

Sir George Findlay's grandfather, James Findlay, was 
born at Alves in 1766; he married young, became a 
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farm bailiff at Grantown, Inverness, and died there. 
A document which exists amongst the family records, 
relating to this James Findlay, throws a somewhat 
curious light upon contemporary customs in the Scotch 
Tresbyterian Church, to which he belonged. When this 
young man, at the age of 22, left his native place to take 
a situation in another part of the country, he took with 
him a certificate signed by the minister and two elders of 
the church at Alves, testifying that : 

The bearer, James Findlay, a married man, was born 
and brought up in this parish of Alves, and lived in it till 
the term of Whitsuntide, 1788, always behaving himself 
soberly and honestly, nor is anything known to us to im- 
peach his character, or prevent his reception into any 
Christian congregation or society where Providence may 
order his lot. 

Given at Alves, etc. 

This James Findlay, whose character as a young man 
seems to have stood so high that even the elders of a 
Scotch Presbyterian Church could find no flaw in it, 
died at the age of 38, leaving his widow with a young 
family of seven children practically unprovided for. Her 
eldest boy was George Findlay, Sir George Findlay's 
father, who was only 12 years old when his father died. 
The widow, no doubt,*must have had a hard struggle to 
provide for the wants of her young brood until they were 
old enough to shift for themselves, but in her efforts to 
keep the wolf from the door her great mainstay was her 
eldestboy. By his father's untimely death he was deprived 
ofthe advantages of the good education which doubtless 
he would otherwise have received, but he appears to have 
been of a sturdy and self-reliant disposition, and, even 
at that early age, he lost no time in finding employment 
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during the summer months on the farms in tht- neigh- 
bourhood of Grantown, picking up what schooling he 
could in the winter months. The want of education 
was always his great stumbling-block, but he possessed 
much natural shrewdness and common sense, and of 
these he made such good use as ultimately to raise him- 
self to a very fair position. As soon as he was old 
enough to be apprenticed, he learnt the trade of a stone- 
mason, and when he was little more than 20 years of age 
he quitted Grantown, and went to Glasgow, where he 
worked for some years as foreman to several leading 
firms of builders, always with credit to himself and with 
the good opinion of his employers. In this groove he 
might have lived and died, but meanwhile great events 
were ripening elsewhere. The great engineer, George 
Stephenson, had overcome the early difficulties which 
beset the birth of his epoch-making enterprise, and was 
at length actively engaged in the making of the first 
railway, between Liverpool and Manchester. His great 
undertaking was talked of throughout the length and 
breadth of the land, and his strong personality drew 
around him many men whose energy and ability contri- 
buted materially to his ultimate success. Amongst these 
came George Findlay the elder, who left Glasgow about 
the year 1827, and from that time till the year 1835 was 
one of Stephenson's most valued helpers, being em- 
ployed in superintending the construction of the Newton 
Viaduct, the Sankey Viaduct, the Bridge over the Irwell 
at Manchester, the Rainhill Skew Bridge (considered at 
that time a very remarkable work), and finally the Edge 
Hill Station and Tunnel at Liverpool. On the comple- 
tion of the Liverpool Tunnel, he was engaged, still under 
George Stephenson, as inspector of masonry on the 
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London and Birmingham Railway, then in course of 
constiiiction, and consequently had to remove his house- 
hold from Liverpool to Coventry, so as to be near the 
scene of his new labours. We seem to a certain extent 
to realise the difficulties of locomotion in those early 
years of the present century, when we learn that his wife 
and children performed this journey by first taking ship- 
ping in a small steamer from Liverpool to Runcorn, 
thence travelling in a canal fly boat to Birmingham, 
occupying several days on the journey, and arriving 
there on a Saturday evenings and, there being no con- 
veyance until the Monday, accomplishing the remainder 
of the distance on foot on the Sunday. Sir George 
Findlay was at that time a child only six years of age, 
but he must have been a sturdy youngster, for he trudged 
the journey of 18 miles with the rest of the party, and 
seems to have been none the worse for it. 

While at Coventry, three years later, in 1835, his 
mother died ; and his father shortly afterwards was en- 
gaged, under Stevenson, in the making of the Man- 
chester and Leeds Railway, and in this work, and sub- 
sequently in the execution of masonry work on the 
Halifax Branch Railway, he was occupied until 1845. 
In that year, he accepted an appointment as inspector 
on the Trent Valley Railway, then in course of construc- 
tion, and on the completion of that railway he remained 
in the service of the London and North-Western Com- 
pany as inspector of permanent way until, in 1854, his 
health failed and he was forced to retire; while four 
years later he died, in his 66th year, leaving behind him 
the record of a long life of honest work, faithfully and dili- 
gently performed. His opportunities were always limited 
by his want of education, or he might have achieved a 
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much higher position, for his natural abilities were con- 
siderable, and his character such as to inspire confidence 
and respect in all with whom he was connected. He 
was, too, of an extremely kind-hearted and generous 
disposition — as is sufficiently proved by the fact that, 
for some years, while his income was a very limited one 
and he had a tolerably large family of his own to pro- 
vide for, he voluntarily undertook the support of two of 
his sister's children and two of his wife's sisters. 

If we have thus dealt, at perhaps greater length than 
may appear to be necessary, with the life and work of 
the elder George Findlay, our justification for so doing 
lies in the fact that his character and career really form 
the key to those of Sir George Findlay, the subject of 
our present sketch. The latter was, in fact, the child of 
his surroundings, and was the worthy son of a worthy 
father. Born within sound of almost the first railway 
whistle, he lived to become one of the kings of that 
great world of railways then only in its infancy. Born 
the son of an upright, honest, and hardworking man, he 
did credit to his parentage, and by the aid of the 
education which his father lacked, he raised himself to 
a position which in his younger days he could have little 
dreamed of. He always had the greatest respect for his 
father's memory, and to the day of his death spoke of 
him with affection and admiration. 

It is interesting to notice the fact that while Sir 
George Findlay's father was a Scotchman, his mother, 
Agnes Courtenay, was an Irishwoman ; he himself was 
born in England, and much of his early business life 
was passed in Wales, so that, in one way or another, he 
was intimately connected with all the four parts of the 
United Kingdom. His connection with the world of 
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railways may be said to have commenced in his 
cradle, for he was born at Rainhill while his father was 
engaged in the building of the famous Skew Bridge, 
already mentioned, near that place. His father, im- 
pressed with the value of the education from the want 
of which he had suffered himself, wisely took care that his 
boys should be better equipped for the battle of life, and 
young George Findlay was accordingly sent to the Gram- 
mar School at Halifax, his father being then employed 
on the Halifax Branch Railway. At the early age of 
14, however, he left school and began to learn the prac- 
tical work of masonry on the works of the Halifax 
Railway, while two years later, when he was a youth of 
sixteen, we find him working as an assistant to his 
brother James — his senior by ten years — who was then 
engaged under Thomas Brassey in the construction of 
certain of the bridges and viaducts between Shugborough 
Tunnel and Armitage, on ihe Trent Valley Railway. 
That railway was completed in May, 1847, but its open- 
ing was delayed for some months by a somewhat un- 
toward circumstance, and one which showed that at 
that early period railway engineers were still new to 
their business, and had something yet to learn of the 
mighty agency they were assisting to develop. A com- 
pound cast-iron girder in a bridge over the river Dee, 
at Chester, gave way under the strain put upon it, and 
the makers of the Trent Valley Railway awoke to the 
fact that on their new and completed line there were 
several girder bridges of the same design as the one 
which had failed at Chester. These were now carefully 
examined and found to be faulty in design, so that they 
had to be strengthened and made secure before it could 
be considered safe to open the railway. 
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This work being completed, young George Findlay 
had now to find a fresh field for his labour, and he ac- 
cordingly proceeded to London. Here he engaged 
in the service of Messrs. Bransome and Gwyther, 
contractors, and, by what would almost seem to 
have been a prophetic coincidence, was employed by 
them in building the new engine sheds of the London 
and North-Western Company at Camden Town, and 
what is known as the ** Round House," a large circular 
building at Chalk Farm originally intended for an engine 
shed, but afterwards converted into a grain store. It 
was a matter of pardonable and legitimate pride on the 
part of the late general manager ol the London and 
North-Western Railway that in their engine sheds at 
Camden Town he could point to the identical stones 
which he had cut and dressed for the buttresses and cor- 
nices of those buildings when he was employed as a 
young stonemason forty-five years ago, and when he 
little dreamed of ever becoming the chief officer of that 
vast undertaking. 

During the latter part of his stay in London, which 
only extended to a period of less than a year, he was 
engaged under George Allen, the master mason to 
Messrs. Grisseland Peto, the contractors for building the 
new Houses of Parliament, and this also was a fact not 
without its subsequent significance. For the past twenty 
years much of his life was necessarily spent in the 
lobbies and committee rooms of these very Houses of 
Parliament, in promoting or opposing private Bills, and 
we may readily believe that it must have been with a 
certain justifiable complacency that he would frequently 
cast a glance at the great window at the east end of 
Westminster Hall, much of the stone tracery of which 
was fashioned by his own hands. 
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His next employment was under Mr. Brassey's agent 
Mr. Thomas Jones, in the construction of the Hare- 
castle Tunnel on the North Staffordshire Railway. 
This work occupied him for two years, from 1847 to 1849, 
and although at this period he was only from eighteen to 
twenty years of age, his abilities had already found some 
recognition, for he was now employed, not on manual 
labour, but as chief inspector of mining and brickwork, 
his duty being to furnish the lines and levels of the 
tunnel, to prove the centres of the arches correct before 
they were turned, and measure up the work of the sub- 
contractors. 

On the completion of this important work, he under- 
took the contract for the building of the principal tunnel 
entrances, an enterprising proceeding on the part of a 
young fellow not yet twenty years of age, and after this 
for a short time, he had charge of the construction of 
the bridges on the Churnet Valley Branch of the North 
Staffordshire Railway, between Froghall and Alton. 

The close of the year 1849 found him a step higher 
on the ladder, for Mr. Brassey appointed him, under 
his agent, Mr. Miles Day, as his assistant engineer in 
charge of the mining and brickwork of the Walton (or 
Sutton) Tunnel, on the Birkenhead, Lancashire and 
Cheshire Railway, then an independent undertaking, 
but since leased jointly to the London and North- 
Western and Great Western Companies. 

In 1850 came what may be considered, without doubt, 
the turning-point of his career, for indirectly it had the 
effect of changing the whole course of his future life. 
In that year, Messrs. Brassey and Field commenced 
the construction of the first section of the Shrewsbury 
and Hereford Railway, between Shrewsbury and Ludlow, 
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and Mr. Findlay was appointed engineer, and super- 
intended the making of the line. On its completion, 
in April, 1852, Mr. Brassey decided to take a lease of it 
and work it himself, and he had then to look around 
him for a competent and trustworthy man to manage 
it in his interest. None seemed to him so suitable for 
the post as the young engineer who had helped to make 
the line, and it was accordingly offered to Mr. Findlay, 
who after some demur accepted it, and thus became a 
railway manager in his twenty-third year. It was 
doubtless a momentous decision for him to take — one 
afi*ecting his whole future career — and it was not taken 
without some natural reluctance. He was thus abandon- 
ing the profession of an engineer, to qualify himself for 
which he had worked very hard from his boyhood 
upwards, and for which he had already evinced great 
aptitude, while he was entering on an entirely new 
sphere of duties, without the certainty of possessing the 
widely different qualifications required for their perform- 
ance. But Mr. Brassey, as a judge of men and of what 
they were capable of, had few equals; he entertained no 
doubt that his young protege would be the right man 
in the right place, and his judgment was fully borne 
out by results. 

As a railway manager, 01 course, Sir George Find- 
lay's success was far greater than he had ever dreamt of 
in those days, yet as a man has always a lingering regard 
for his first love, he was understood always to look back 
with a certain regret upon the career that he finally 
relinquished in 1852, and to entertain some doubt 
whether, if he had persevered in it, he might not have 
achieved even greater success as an engineer or contractor 
than in the new profession that he actually adopted. 
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However, for good or evil the choice was made, and 
he entered upon his new duties with characteristic energy 
and thoroughness. They afforded him a training such 
as he could hardly have obtained in any other position, 
for in his unique capacity as manager of a railway fifty 
miles in length, which practically belonged for the 
time being to a private individual, he was virtually en- 
trusted with almost absolute power in all departments, so 
that he was the manager, the locomotive engineer, and 
the engineer for the permanent way, all — ^to use a familiar 
phrase — "under one hat." Mr. Brassey was a man whose 
practice it was, having chosen his instruments wisely and 
well, to leave them a wide discretion in matters of detail, 
so that the young manager, having entire responsibility 
thrown upon him, was forced to cultivate habits of self- 
reliance, and a readiness to meet all emergencies that 
might arise, which must have stood him in good stead 
in after life. Mr Brassey*s only anxiety was that the 
railway should pay its way. " George," he would say, 
"have you got enough money in the bank to pay the 
rent ? " and as long as the answer was in the affirmative 
he was content, and seldom troubled himself with the 
details of the accounts. 

The railway was extended from Ludlow to Hereford 
in 1853, thus completing the railway communication 
throughout between Shrewsbury and Hereford; and, 
indirectly, this fact became Mr. Findlay's first point of 
contact, as a manager, with the London and North- 
Western Company — that great corporation whose for- 
tunes he was one day to have so large a share in con- 
trolling. It came about in the following manner:— when 
the Shrewsbury and Hereford Railway got as far as 
Hereford, it there formed a connection with the Newport, 
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Abergavenny, and Hereford Railway, and this railway the 
London and North-Western Company had undertaken to 
work. Not being at that time themselves in the district, 
they contracted with Mr. Brassey to supply the necessary 
locomotive power for the line, and, of course, as Mr. 
Brassey's representative in the district, it became Mr. 
Findlay's duty to carry out the contract. In so doing, 
he necessarily came in contact with Captain Huish, the 
general manager of the London and North-Western 
Railway ; Mr. (now Sir Edward) Watkin, the secretary 
of committees, who exercised a certain control over the 
policy of the North-Western Company ; and Mr. Braith- 
waite Pool, then their general goods manager, who was 
a man of conspicuous ability and a great authority on 
all matters relating to railways, of which he was, 
indeed, one of the earliest pioneers. In conjunction 
with Mr. Braithwaite Pool, Mr. Findlay negotiated and 
carried out the first system of through rates for mer- 
chandise between South Wales and Liverpool, Manches- 
ter, and the whole of the North-Western system; in 
fact, the extension of the Shrewsbury and Hereford 
Railway to Hereford marked the advent of the narrow- 
gauge system of railways into South Wales from the North. 

Mr. Brassey's contract for supplying locomotive 
power for the Newport, Abergavenny and Hereford 
Railway only continued for two years, when the policy 
of the North-Western Company changed, and, for the 
time being, they virtually abandoned the district of 
South Wales. The Newport, Abergavenny and Here- 
ford Railway eventually fell into the hands of the West 
Midland Company, which was amalgamated with the 
Great Western in i863, so that it is now an integral 
part of the Great Western Railway. 
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It was in the early days of his managership of the 
Shrewsbury and Hereford Railway that Mr. Findlay 
first came in contact with, and acquired the friendship 
of, several men who have since become well known and 
eminent in their respective spheres in the railway world. 
Amongst these may be distinguished Mr. J. S. Forbes, 
then the district goods manager of the Great Western 
Company at Gloucester, and now chairman of the Lon- 
don, Chatham and Dover Railway ; Mr. Percy Morris, 
who was the manager of the Newport, Abergavenny and 
Hereford Railway, but who subsequently became 
manager, and is now secretary of the North Stafford- 
shire; and, above all, the late Mr. James Grierson, 
probably one of the ablest railway officials we ever had 
in this country. He was at that time district goods 
manager for the Great Western Company at Birming- 
ham, but he ultimately, as is well Icnown, rose to the 
position of general manager of that undertaking, the 
fortunes of which, at the time he assumed the reins of 
power, were at a very low ebb, but which, under his wise 
and able administration, was rapidly improved and de- 
veloped, until it became, as it is now, one of the greatest 
railway systems in the country. His personality was 
extremely winning, and Sir George Findlay attached a 
special value to his friendship, which in private life 
remained unbroken, in spite of many a tough and stub- 
born contest fought on behalf of their respective com- 
panies in Parliamentary committee-rooms, in confer- 
ences, and in arbitrations. Sir George felt it, therefore, 
an almost personal calamity when Mr. Grierson, in 
returning from a meeting of the International Railway 
Congress held at Milan in 1887, was attacked by typhoid 
fever, and died, in the midst of his active and useful 
career, at the comparatively early age of sixty. 
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It may be noticed, as a somewhat curious coinci- 
dence, that Mr. Grierson, like his great friend and 
rival. Sir George Findlay — one of his most formidable 
antagonists in the conflict of interests in the railway 
world — commenced life as an engineer, and deserted 
that profession to become a railway officer in the very 
same year (1852) which saw Mr. Findlay installed as 
manager of the Shrewsbury and Hereford Railway. 

Mr. Brassey's lease of the Shrewsbury and Hereford 
Railway continued for ten years, but in 1862 the Lon- 
don and North-Western and Great Western Compa- 
nies, who were both at that time pushing their way into 
South Wales, agreed to take a joint lease of the un- 
dertaking ; and its young manager was taken over by 
the London and North-Western, as he jocularly put it, 
"as part of the stock-in-trade.*' They had about the 
same time purchased, on their own account, the Merthyn 
Tredegar, and Abergavenny Railway, thus getting access 
to the great ironworks and coalfields of South Wales, 
so that, with an increasing interest in the district, which 
required active promotion, they appointed Mr. Findlay 
their district m-mager for Shropshire and South Wales. 

The Shrewsbury and Hereford Railway, after being 
leased by the two great Companies, was made 
a double line, and a branch was constructed from 
Wcoferton to Tenbury, but it speaks volumes for its 
able and energetic management under Mr. Brassey*s 
lease that, on its transfer to the joint companies in 1862 . 
this single line, 51 miles in length, passing through a 
sparsely populated country, which had formerly only 
supported a single coach running daily between Shrews- 
bury and Ludlow, was earning, on an average, £\o per 
mile per week. The joint companies guaranteed a 
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dividend of six per cent in perpetuity, so that the 
ordinary share capital of the undertaking became at 
once worth upwards of 50 per cent, premium. 

The transfer of the Shrewsbury and Hereford Railway 
terminated Mr. Findlay's connection with Mr. Brassey, 
which had continued for seventeen years, but there is no 
doubt that the success of his career was largely promoted 
by the fact that Mr. Brassey early appreciated his 
abilities and afforded him scope and opportunity for 
their display which otherwise he might have lacked. 
Mr. Brassey was, in truth, a very remarkable man, and 
though his peaceful warfare was waged against the 
forces of nature and his victories were bloodless ones, he 
may be truly called a great leader of men — more truly • 
great, indeed, than many a master of legions who has 
gained his triumphs at the cost of countless lives and 
human suffering. Though his enterprises were vast, 
though in finance he dealt in millions as other men 
deal in hundreds, and though he was the great captain 
of a host of skilled and unskilled labourers all over the 
habitable globe, his manners were simple and unostenta- 
tious, and every one in his employ he treated with a 
courtesy and consideration which induced, not merely 
respect, but personal affection in all who were privileged 
to serve him. Sir George Findlay, who knew him inti- 
mately, always said of him that he was " the kindest- 
hearted man he ever knew," and one of his greatest 
pleasures was found in taking by the hand young men 
whose abilities his keen eye had detected, and promoting 
their success in life. 

Sir George Findlay all his life looked back with pecu- 
liar interest upon the ten years he spent as manager of the 
Shrewsb'iry and Hereford Railway for Mr. Brassey, and 
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even in his later days, when he had become eminent in 
the railway world, and to the ordinary caller he had 
become as inaccessible as a Cabinet Minister, any old 
officer or servant who could claim association with that 
period of his career was always sure of a patient hearing 
and every consideration at his hands. As long as he 
lived he carefully preserved the private letter-book he 
used in his correspondence with Mr. Brassey, and turn- 
ing over the leaves of this volume it is easy to perceive 
how vigilant and able a lieutenant Mr. Brassey pos- 
sessed in that district, at that time the battlefield of many 
rival interests, and one cannot but admire the shrewd- 
ness, foresight, and keen judgment displayed by the 
young manager, qualities which marked him out for the 
heavy responsibilities which were at a later period to 
devolve upon him. 

In pursuance of the conflict at that time in progre.«5s 
between the London and North-Western and the Great 
Western Companies for predominance in Wales, the 
North-Western Company, in some degree, no doubt, as 
a set-off against the acquisition by the Great Western 
Company of the West Midland Railway, had, in the year 
1861, entered into an agreement with the proprietors of 
the Oswestry and Newtown and Newtown and Llan- 
idloes Railways, by virtue of which the latter were 
guaranteed a rebate or bonus mileage in return for run- 
ning powers to the North-Western over their railways. 
The contractor for these railways, Mr. Thomas Savin, 
had leased them in the same way as Mr. Brassey had 
leased the Shrewsbury and Hereford, and at this junc- 
ture, seeing the close connection which was to exist be- 
tween the North-Western Company and his railways, 
and that Mr. Findlay had just been appointed the North- 
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Western representative in the district, Mr. Savin in- 
vited him to combine with his new duties those of 
manager of the Oswestry, Newtown and Llanidloes Rail- 
ways. Mr. Findlay accepted this appointment, of course 
with the full concurrence of the North- Western Board, 
and it was subsequently extended so as to embrace the 
Hereford, Hay and Brecon Railway, the Brecon and 
Merthyr, the Old Rumney Railway, and the extension 
of the Oswestry and Newtown Railway to Aberystwith 
and Towyn, all these lines being at the time under the 
control of Mr. Savin and Mr. Piercy, the contractor and 
engineer respectively, who had been engaged in their 
construction. Mr. Findlay's responsibilities extended 
to all departments on these lines, Mr. Savin leaving 
everything to him, including the arrangements in con- 
nection with the opening-up of new districts, very much 
in the same way as Mr. Brassey had been accustomed 
to do with regard to the Shrewsbury and Hereford 
Railway. 

This kind of dual arrangement continued for a period 
of just three years, from January, 1862, to December, 
1864, when Mr. Findlay began to realise that a change 
was desirable and indeed inevitable. Mr. Savin and 
Mr, Piercy, who had been jointly engaged in the promo 
tion of what is now known as the Cambrian System of 
railways, were of an extremely sanguine temperament, 
which led them to be somewhat over-speculative in their 
enterprises. The extension of railways in this sparsely- 
populated district was altogether too rapid ; they were 
constructed and financed at a very high cost, and Mr. 
Findlay's keen insight showed him, what has unfortu- 
nately been since made abundantly clear, that the under- 
taking could not possess the elements of commercial 
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success, at any rate for many years to conie. He re- 
luctantly arrived, therefore, at the conclusion that it 
would be prudent, both in the interest of the London 
and North- Western Company and for his own sake, 
for him to relinquish his connection with Mr. Savin's 
railways, and his views to that effect were laid before 
Mr. (afterwards Sir Richard) Moon, the Chairman of 
the North-Western Company. The result was his 
transfer at the end of the year 1864 from Shrewsbury 
to Euston Station, there to take up the responsible 
position of General Goods Manager of the London and 
North-Western Railway. 

Mr. Brassey, who had never ceased to follow with 
interest the career of his protegee, on this occasion wrote 
him one of his characteristically brief and cordial letters, 
a& follows : — 

Oct 29, 1864. 

My dear George, 

I congratulate you most warmly and cordially on your 
well-earned promotion, and I hope you may be spared a 
long life to enjoy the prosperity you have attained. 

Believe me, my dear George, 
Yours very truly, 

Thomas Brassey. 

But Mr. Brassey's were not the only good wishes he 
carried with him to his new sphere of duty. A 
committee, comprising representatives who were con- 
nected with the Welsh railways, gathered subscriptions, 
and at a banquet held at Oswestry in February, 
1865, he was presented with a valuable gift of oil- 
paintings representing Welsh scenery. Two years pre- 
vious to this, on the termination of Mr. Brassey's lease 
la 1862, the directors, officers and servants of the 
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Shrewsbury and Hereford Railway had * presented 
him with a dinner-service in silver, as a mark of 
the esteem in which he was generally held in the 
district. 

Once transferred to head-quarters his advancement 
was rapid. After he had held the position of 
General Goods' Manager for ten years, Mr. William 
Cawkwell, who had for many years been the General 
Manager of the North- Western, began to find his 
health failing with advancing age, and in 1874 he 
retired from the more active duties of his position, 
Mr. Findlay being appointed chief Traffic Manager ; 
while, in 1880, Mr. Cawkwell's retirement became ab- 
solute, and, on his taking a seat at the Board, Mr. 
Findlay was fully gazetted as General Manager, 

One important subject which largely engaged his 
attention for some few years after his transfer to 
Euston was the development of the through traffic 
between England and Ireland by the Holyhead and 
Dublin route, a development which, beyond doubt, 
has been of great advantage, both to consumers in 
England, and to agriculturists in "the distressful 
country." Previous to that time, the system of through 
rates was a very imperfect one, the cross-channel 
traffic was comparatively small, and the steam- 
boat service between Holyhead and North Wall was 
a very poor one, being confined to one sailing daily 
in each direction. Under the auspices of the new 
Goods Manager a complete system of through rates 
was arranged and put in operation between the in- 
terior of Ireland and all the principal stations 
reached by the North- Western Railway, with the 
result that the through traffic rapidly increased and 
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necessitated the running of additional trains and 
steamers and the improvement of the service gene- 
rally. Since that time the new harbour at Holy- 
head has been constructed ; the Company's fleet of 
steamers has been augmented ; the accommodation at 
North Wall has been enlarged and improved, and, by 
means of the North Wall Extension railways, all 
the trunk railways leading to the interior have been 
linked together and brought into direct contact with 
the Harbour at North Wall. It is gratifying to add 
that the cross-channel traffic has, under this fostering 
care been, since 1864, a constantly-increasing quantity, its 
growth having been continuous and progressive from 
that time to this. At the present date there are no less 
than six sailings daily from Holyhead to Dublin, and 
in the reverse direction the same number. 

In Parliamentary Committee rooms, and before 
Royal Commissions, Sir George Findlay was always a 
very familiar figure. His first appearance as a witness 
before a Committee was in 1854, when he gave evidence 
in support of Mr. Brassey's proposal to lease the Shrews- 
bury and Hereford Railway, and since that time there 
have been very few sessions of Parliament which have 
not found him engaged in private Bill legislation, 
affecting his own or other companies. He enjoyed 
the reputation of being an admirable witness, and his 
long and varied experience, mastery of detail, and per- 
fect coolness, temper, and resource under cross-examina- 
tion, rendered him a valuable supporter of any scheme 
which he was induced to interest himself in, and a formid- 
able opponent where he threw his weight into the oppo- 
site scale. To the scheme for the construction of the 
Manchester Ship Canal he was strongly averse, and 
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appeared as a hostile witness against the Bill on no less 
than six occasions during the years 1883, 1884, and 1885, 
On his examination before Mr, W, H. Forster's com- 
mittee, which ultimately passed the Bill, he expressed a 
very decided opinion that the Canal, if it was ever con- 
structed, could not prove a commercial success; that the 
enormous capital required would never be subscribed by 
the public, and that, to use his own words, the pro- 
moters, "When they got their Bill, would only be at the 
beginning of their difficulties." One portion of this fore- 
cast has been amply borne out by events, but only 
time can show whether the remainder was not equally 
justified. 

At all royal commissions and parliamentary enquiries 
having relation to railways, his evidence was sought, 
and great weight was always attached to it. For instance, 
at the prolonged enquiry before the Board of Trade at 
the Westminster Town Hall in 1889, as to the revised 
schedules of maximum rates and charges proposed by 
the companies, under the Railway and Canal Traffic of 
1888, after he had been under examination and cross- 
examination for no less than eight days^ Lord Balfour of 
Burleigh, who presided, paid him, in the following words, 
a very high compliment on the manner in which he had 
passed the ordeal, and testified to the valuable assistance 
which his wide knowledge of the subject had enabled 
him to render to the Board of Trade in carrying their 
arduous and difficult enquiry to a conclusion. Lord 
Balfour said : — 

" As this is the conclusion of Mr. Findlay's cross- 
examination, we think it right and just to say this : that 
we are impressed by the command of facts which Mr. 
Findlay has had at his disposal, his very great willing 
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ness to give informaticn, and the extreme patience with 
which he has endeavoured to answer all the questions 
put to him in cross-examination. I am quite certain 
from what I have gathered of the feeling here, that I am 
carrying with me a very large number of those who are 
here in giving that expression of our feeling." 

Again, when a Select Committee was appointed in 
1 851 1, on the motion of Mr. Channing, to enquire into 
the hours of duty of railway servants, Sir George Find- 
lay's able exposition of the case from the railway com- 
panies* point of view attracted much attention, and 
there can be no doubt that it was materially due to his 
efforts that the report of the committee was not, on the 
whole, unfavourable to the railway companies. 

When Lord Salisbury's government, in 1 891, appointed 
a Royal Commission to enquire into the many and 
complicated problems arising out of the relations between 
capital and labour, Sir George was one of the first 
persons who were invited to join the Commission, but 
not feeling at liberty to do so, he appeared before it as 
the chief witness on the part of the railway companies, 
and stated their case, as large employers of labour, so 
fully and so ably that there was little left for anyone to 
say on the same side. 

Amongst other labours which occupied a long and 
busy life. Sir George found time to make his mark both 
as an author and as a lecturer. As far back as 1869 
and from time to time up to 1878, a series of letters 
appeared in the Times under the signature of "A Rail- 
way Official," dealing with various important questions 
arising in connection with railways. These letters 
attracted a considerable amount of attention at the 
time, and were very generally noticed by the press, but 
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it was not until 1886, when the General Manager of the 
North- Western Company published an interesting pam- 
phlet on the subject of " Irish Railways and State Pur- 
chase,** in which several of the Times letters were repro 
duced, that it became generally known that the author 
of this pamphlet and the " Railway Official ** were one 
and the same person. 

It may here be remarked that Sir George Findlay, 
for various reasons, always took a great interest in Irish 
railways, and when in 1888, the Royal Commission on 
Irish Public Works, of which the late Sir James Allport 
was President, presented its Report, in which certain 
proposals were made with regard to the Irish Railways, 
he ventured to disagree with some of their conclusions, 
and set forth his own views upon the subject in a memo- 
randum which, it is an open secret, was brought under 
the notice of the Government of the day, and had some 
influence in shaping the policy they adopted in dealing 
with the question of light railways for Ireland. 

What the Royal Commissioners recommended, was 
briefly (1) the compulsory amalgamation of all the rail- 
ways in Ireland in the hands of a single company, (2) 
the constitution of a new Board or Railway Commission 
for Ireland with large powers of control, (3) the reduction 
of the statutory rates and tolls, and the guarantee from 
the State to the shareholders of the existing gross 
receipts for a term of years, and (4) Certain amendments 
of the law relating to railway extensions in Ireland 
under imperial and local guarantees, and the application 
to certain specified works of the amount of guarantee 
available under the Tramways Act of 1883. 

Sir George Findlay, in his memorandum, disagreed 
with the proposal to enforce compulsory amalgamation 
in the hands of a single company, and advocated, instead, 
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the division of Ireland for railway purposes, into four 
territorial districts, the principal company in each dis- 
trict being empowered to absorb the smaller companies 
on fair terms, to be settled by the Board of Trade or the 
Railway Commissioners. He was opposed to the estab- 
lishment of a new Board, which he thought would be 
the setting-up of a cumbrous dual authority, sure to 
come into conflict with the administrative boards of the 
companies and produce constant friction without any 
corresponding benefit, while he considered that the 
existing Railway Commissioners, whose large powers 
extended to Ireland, were quite competent to protect 
the interests of the public. He quite agreed that it was 
desirable to increase facilities and reduce rates and 
charges, but he thought the shareholders' guarantee 
should take the form of a minimum dividend based upon 
the earnings of preceding years, and that, in virtue of 
this guarantee, the Government should be enabled to 
appoint a Chief Commissioner of Irish Railways, with a 
seat ex officio at each of the railway boards, and with 
powers somewhat analagous to those exercised by the 
Government Director of Indian Railways. As regarded 
branch railways or extensions designed to develop the 
resources of the poorer districts of the country, he con- 
sidered the right plan to adopt was for the Government 
to find the money to construct the lines and for the 
parent companies to work them at cost price, finding 
their own advantage in the contributive value of the 
new traffic to the trunk line. It may be added that Sir 
George Findlay's views were generally endorsed by 
some of the leading railway men both in Ireland and 
England. 

Sir George Findlay was the author of a book entitled 
"The Working and Management of an English Railway,*' 
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which deals with every branch of the subject in so com- 
prehensive a manner that it has come to be looked 
upon as a recognised text book, or work of reference 
on railways. It has had a large sale, both in this 
country and abroad, and has already run through several 
editions. 

As a lecturer, he made his debut in 1875, when he 
delivered an address to his confrlres at the Institute of 
Civil Engineers, and enlarged upon the difficulties to be 
encountered in conducting the traffic of our great railway 
systems. He afterwards lectured at the School of Mili- 
tary Engineering at Chatham, on the management of 
railways and their value in relation to any scheme of 
national defence (March, 1888); at the Society of Arts, 
on "Modern Improvements of Facilities in Railway 
Travelling," an interesting restitne of railway progress 
in fifty years (February, 1890); at the Royal United 
Science Institution (June, 1890), before Lord Wolseley 
and an audience composed chiefly of military experts, 
on **The Transport of Troops by Railway in the United 
Kingdom," and at the City of London Young ^en's 
Christian Association (December, 1890), on railway 
work, and the qualities essential to success in life. He 
also submitted to the International Railway Congress, 
which met in Paris in 1889, a most able and valuable 
report on the mode of conducting passenger traffic in 
England ; while at the Meeting of the Congress at St 
Petersburgh, in 1892, he read (by proxy) a paper 
dealing with the regulation of the speed of trains in 
passing curves of various radii, facing points, swing 
bridges, etc. 

In 1891, Colonel J. S. Rothwell published an article 
in the United Service Magazine, in which he discussed 
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the capabilities of the railways in this country with 
regard to the transport of troops in the event of an 
invasion. He wrote somewhat in the spirit of an 
alarmist, and Sir George Findlay, as a railway expert 
replied to him in an article published in April, 1892, in 
which he clearly demonstrated that the railways of the 
country were so admirably laid out and equipped, and 
so well adapted to military purposes that they would be 
fully equal to the task of concentrating an army of 
90,000 men upon any given line of defence within the 
space of forty hours. 

In 1889, when the Government of New Zealand 
decided to reorganise the system of railways in the 
Colony and appoint a new Chief Commissioner of Rail- 
ways, they consulted Sir George Findlay and derived 
much assistance from his wide experience and ripe 
judgment. This was acknowledged by a cordial letter 
of thanks from the Agent-General of the Colony, accom- 
panied by a testimonial in the form of a handsome piece 
of plate. 

One of Sir George Findlay's duties, as General 
Manager of the London and North-Western Railway, 
was, for many years, to organise and carry out the 
arrangements for the Queen's periodical visits to and 
from Scotland. Although in passing between Windsor 
or Osborne and Balmoral, Her Majesty's train has to 
traverse several different railways, the North-Western 
manager has always, by the Queen's command, taken the 
initiative in arranging the entire service; the North- 
Western Company's train is used throughout, and the 
North-Western manager, or some one representing 
him, travels with it from starting-point to destination. 
There have been times when the Queen's long railway 
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journeys have been a source of great anxiety to 
those who were responsible for her safety, and special 
precautions have had to be taken to ensure it. During 
the troublous times between 1880 and 1883, when 
the Fenians were active, and dynamite outrages, 
one following another, were arousing some con- 
sternation in the country, it became of the utmost 
importance to guard in every possible way against 
the remotest chance of there being any attempt 
to interfere with the Royal train. In November, 1883, 
an anonymous communication, was received by the 
Government, on the eve of one of Her Majesty's jour- 
neys, threatening an attempt to wreck the Royal train, 
and although there was the probability of its being 
nothing more than a hoax. Sir William Harcourt, who 
was then Home Secretary, did not feel justified in alto- 
gether disregarding the warning. The Queen, with her 
usual courage, was very reluctant to abandon or post- 
pone her journey, and the railway authorities, on being 
put in possession of the facts of the case, were fully 
equal to the occasion. They called out literally an army 
of platelayers and other servants, some thousands strong, 
and these men, for some time prior to the passage of the 
train, were stationed along the line from Windsor to 
Ballater, a distance of nearly 600 miles, within sight of 
each other all the way, while every yard of the railway 
was narrowly inspected, and every bridge and every 
viaduct was watched and guarded until the train had 
passed over it. Under these circumstances, of course* 
any attempt at outrage was practically out of the 
question, and the Queen was enabled to perform the 
journey with her usual equanimity. On the following 
day the Home Secretary addressed to the General 
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Manager of the North-Wcstern Company the following 
letter :— 

«*Home Office, 
" Ncv.aist, 1883. 

"My dear Mr. Findlay, 

" I am much obliged for the prompt precautions that 
you took in regard to the Queen's train last night. These 
villains are so desperate in their attempts that it is not safe to 
neglect any warning, though I doubt not many of their schemes 
are devised more to frighten than to hurt. 

Yours faithfully, 

W. V. HARCOURT." 

Three years earfier, in 1880, Her Majesty had expressed 
to Mr. Findlay, through her equerry, Sir H. F. Ponsonby, 
her appreciation of the precautions taken to ensure her 
safety in her journeys to and from Scotland. 

In 1887, Sir George Findlay, in conjunction with Sir 
Henry Oakley, the General Manager of the Great 
Northern Railway, was engaged in negotiating the terms 
of a working union between the two great London dock 
companies, the London and St. Katharine, and the 
East and West India. These two great corporations 
had for some time been engaged in a ruinous competi- 
tion, which had caused very heavy loss to both of them, 
and, in fact, for the East and West India, a receiver had 
already been appointed ; but, after prolonged and diffi- 
cult negotiations, the efforts of Sir George Findlay and 
Sir Henry Oakley resulted in an agreement, confirmed 
by parliament in 1888, which ended the long feud and 
paved the way for an improvement in the prospects of 
these great and important undertakings. 

Sir George Findlay was an Associate of the Institute 
of Civil Engineers, a Lieut.-Colonel of the Engineer and 
Railway Volunteer Staff Corps, and an Alderman and 
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Justice of the Peace for the County of Middlesex. At 
the Paris Exhibition of 1889, he acted as Vice-President 
of a Committee formed for the purpose of exhibiting 
a collection of appliances, past and present, used in the 
conveyance of passengers and merchandise, and on this 
occasion he was created, by President Camot, a Cheva- 
lier of the Legion of Honour. His English knighthood 
was conferred in May, 1892, and appeared amongst the 
birthday honours " of that year. 
If the writer were called upon to define the qualities 
which chiefly conduced to Sir George Findlay's undeni- 
able success in life, he would place in the foreground a 
certain element of strong, plain common sense, which 
was probably his most distinguishing characteristic. It 
is a well-known fact that many men of the greatest ability, 
and even men of brightest talent, are lamentably deficient 
in this homely quality, and for the lack of it they are 
prone to be led away by prejudice, by enthusiasm, and 
other disturbing influences, and miss their highest mark 
in consequence. But Sir George possessed it in a high 
degree, and made good use of it. When difficulties 
arose and counsels were divided, it was this plain com- 
mon sense that disentangled the question from all 
extraneous matter, and perceived at a glance what was 
the real issue and what was the right thing to be done. 
He was, too, an eminently fair-minded man, with a 
faculty for seeing both sides of a question, so that he 
realised the spirit of compromise, and in this way con- 
ducted to a successful issue many a difficult and delicate 
negotiation. Nothing surprised him more than the atti- 
tude of mind of men whom he occasionally encountered 
at the conference table or elsewhere, who were only able 
to see their own sid^ of a question, wanted to have all 
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their own way in everything, and did not understand 
the principle of give and take " which is really the 
essence of most business transactions. 

He was at all times extremely anxious that the North- 
Western Company should pursue on every occasion a 
straightforward and candid policy, whether in dealing 
v/ith other companies or the public, and nothing in the 
way of unfair competition or double-dealing ever met 
with encouragement at his hands, or was anything but 
repugnant to his upright mind. He was proud of the 
great company of which he was the head and chief, and 
desired to see it always above reproach. The writer 
well remembers that on one occasion a mistake had been 
made in an account with another company, resulting in 
a credit to the North-Western of some hundreds of 
pounds. An official of the North-Western discovered 
the error, but the other company did not, and probably 
never would have done, and as it was a question of 
gratuitously refunding a considerable sum of money 
Sir George was appealed to, as to what should be done. 
He never hesitated a moment ; " Put it right at once," 
he said, adding in his usual blunt way, ** The North- 
Western is not so poor that we can't afford to be 
honest." 

Another very distinguishing characteristic of Sir George 
Findlay — the more remarkable in so busy a man — was 
that he was never in a hurry, but preserved a cool im- 
perturbability under all circumstances. Although he got 
through an enormous amount of work, he never allowed 
himself to be harassed or worried, and, in fact, acquired, 
or naturally possessed, the faculty of "hastening without 
hurrying." Railway work, as a rule, is performed at 
high pressure, and it is melancholy to recall the long list 



AN ENGLISH RAILWAY, 



31 



of well-known men of proved ability in the railway world 
who have failed in mid-career under the strain of anxiety 
and responsibility, and retired prematurely, broken 
down either mentally or physically, their place knowing 
them no more. It would be painful to mention individuals, 
though the writer has known of many such cases, but it 
might always have been predicted with the utmost confi- 
dence that Sir George Findlay's career would never end 
in that way, for he bore his vast weight of responsibility 
so easily, and got through his work so quietly and 
methodically, that he never appeared to be under the 
least strain. Even in the thickest of the fray in the 
parliamentary session, when he was sometimes wanted 
in two or three committee rooms at once ; when fresh 
points and new difficulties were arising every hour and 
had to be met and encountered, when time pressed and 
everyone around him shared in the general excitement, 
his composure remained undisturbed, and he went from 
one committee room to another, from the House to his 
office at Westminster, and thence to his office at Euston, 
as occasion demanded, saying and doing the right thing 
at each place, all in the same quiet, methodical way, 
and always with the air of one who was master of the 
situation. 

One thing he never would attempt, and that was to 
attend to two things or two people at the same time. 
When once his mind was bent upon a given subject, he 
steadily refused to be interrupted on any pretext what- 
ever, making everything take its turn : and there is no 
doubt it was this concentration of ideas which enabled 
him to get through so much work so easily and so 
quickly. He once told a House-of-Gommons Committee 
that he would undertake to manage all the railways in 
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Ireland and still find time for a day*s fishing once a 
week, and although it was said in a jocular spirit, 
there is little doubt that he could have made his words 
good. 

Like all men bom to command, he was a good judge 
of other men, and chose his instruments well. He took 
an especial interest in young men, and most of the 
highest officials of the North- Western Company to-day 
are men whom he singled out for advancement at an 
early period of their career, when, to a less practises! 
observer, there may have been little to distinguish them 
from their fellows. 

Amongst the rank and file of the stafT, it must be con- 
fessed, that he had the reputation of being at times some- 
what austere, but this arose from the want of personal 
knowledge of him, for in reality he was an exceedingly 
kind-hearted man. He sometimes hid this kindness 
under a brusque exterior, but it was those who were 
nearest to his person and knew him most intimately who 
felt for him the greatest respect and aifection. To evil- 
doers he was a terror, it is true ; he disliked those who 
fawned upon him and cringed to him, and held in some 
contempt those who appeared to fear him, but the self- 
respecting man, who knew his work well and did it con- 
scientiously, and was not afraid to speak his mind, had 
nothing to fear in an interview with the dreaded *• chief." 
To any old servant of the Company who had committed 
himself, and came in penitence to plead his cause, Sir 
George was kindness itself, and many such were, by his 
intervention, saved from dismissal and disgrace, and 
escaped with a fine or a reprimand. On one occasion, 
the late Chairman of the North- Western Company, in 
passing over the line had noticed a very old man at 
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work as a porter, and, thinking him past active service, 
had told the District Officer, who accompanied him, to 
get rid of the man. Shortly afterwards, the same officer, 
being at the station with the General Manager, pointed 
the man out to the latter, and told him the instructions 
he had received, "Oh,** said Sir George, **let him alone 
for this winter; perhaps the poor old chap may not live 
until next year." As a matter of fact, the poor old man 
remained undisturbed, and died at his post. 

In dealing with bodies of men, he showed great tact 
and forbearance, and it was, no doubt, owing to his 
intimate knowledge of working-men and their ways, and 
his good judgment in knowing when to stand fast and 
when to make wise concessions, that in an age of labour 
troubles and disturbances, the North- Western Company, 
with its army of more than sixty thousand employes, 
was singularly free from strikes during the whole 
period of his management, and the two or three that 
did occur were quickly and easily put an end to 
without leaving any feeling of bitterness behind. He 
was, in short, a man of the times, and recognised the 
necessity of moving with the times, besides which he 
always had a great sympathy with working-men and 
never forgot, or was ashamed to own, that he had been 
one of them. 

There was one respect, and one only, in which he 
opposed himself to the tendency of the age. He never 
would recognise the paid officials of the railway trades 
union. He fully admitted the great benefits that trades 
unionism had conferred upon the working classes, and 
he never objected to the North-Western men joining 
the union, but he always steadily refused to enter into 
communication with its officials, or to allow them to 
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interfere between the men and their employers. He 
held that the railway service was unique ; that for the 
efficient conduct of a great railway system, the state of 
discipline and obedience must be as high and as com- 
plete as in the army or the navy, and that any outside 
interference, by offering the men a divided allegiance, 
would be utterly destructive of such discipline. Questions 
of pay, hours of duty, or conditions of labour he was always 
ready to entertain and consider fairly, and his door was 
open to any man, or deputation of men, who thought 
they had a grievance to urge, but the secretary of the 
Amalgamated Society of Railway Servants he would 
never see nor correspond with, and he once told a Select 
Committee that there might as well be a trades union in 
the army, and the secretary dictating to the colonel of a 
regiment how long a soldier should be on sentry-go. 
Opinions may, of course, differ, as to whether his view 
was justified or not, but rightly or wrongly, he held it 
very strongly, and never wavered from it in the least 

His personality was a very striking one — in figure tall 
and of portly build, he had a large head and face with 
strongly-marked features, expressive of great determina- 
tion and force of character. He looked, in fact, what 
he w^is, a man accustomed to bear great responsibilities, 
and to command and be obeyed without question or 
demur, notwithstanding which he could at times relax, 
and become extremely cordial and winning in his manner. 
He possessed a fund of anecdote, and to those with 
whom he unbent was a most interesting and agreeable 
companion. 

In early life, possessed of a powerful and vigorous 
frame, he excelled in all athletic exercises, and rejoiced 

in the mens sana incorpore sano. On one occasion, while 
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he was superintending the building of a bridge on the 
Shrewsbury and Hereford Railway, one of the men in 
his employ accidentally lost his balance and fell into the 
water, and, as he was unable to swim, he was in 
imminent danger of drowning. Without a moment's 
hesitation Sir George sprang into the river to his rescue, 
which he successfully effected, but the man, in his des- 
pairing efforts, seized him in so fierce a clutch that he 
bore the scar as long as he lived. Even up to the time 
of his death, at the age of sixty-three, he was a keen 
sportsman, and was never happier than when fishing the 
quiet waters of the Chess or the salmon streams of the 
Highlands, or enjoying a day's shooting at one of the 
many country houses where he was a familiar and 
welcome guest. But all men have a hobby," and Sir 
George's hobby, in his later years, was fancy farming. 
Adjoining his pretty house at Edgware, on the borders 
of Middlesex, he had a few acres, admirably laid out as 
a sort of model farm, on which he took the greatest 
delight in rearing choice strains of cattle and poultry, 
and cultivating fruit and flowers — surely a charming 
relief to the prosaic details of railway management. 

It was just before Christmas (1892) that he was seized 
with the illness which terminated fatally, and cut short 
his active and useful career. He had partially recovered, 
and attended the Board meetings in January, 1893, but 
subsequently serious symptoms developed themselves, 
and, although these were for a time attributed to the 
effects of gout, from which he had previously suffered, 
it was ultimately found necessary for him to undergo a 
difficult and dangerous operation for calculus. The 
operation was, in itself, successful, but it was followed by 
the lesion of an artery, when hemorrhage supervened, 
and to the effects of this he succumbed. 
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He was buried at Whitchurch (T.ittle Staiimorc), 
within half-a-mile of the charming residence which had 
witnessed the closing scenes of his h'fe. 

His death removed one of the most prominent 
figures in the world of railways, and created a gap 
which will not at once be filled up. It is indisputable 
that, in his later years he was looked upon as the fore- 
most railway man of his time, and, after the retirement 
of Sir James Allport, and the death of Mr. Grierson, 
there was probably no one who would have denied 
his claim to be the doyen of railway managers, a distinc 
tion to which his long and wide experience, and calm and 
matured judgment clearly entitled him. His loss was 
keenly felt, not only by those who were intimately con- 
nected with him in business, and by a wide circle of 
personal friends, but by his contemporaries amongst 
the officers of other railways ; all felt that the stoutest 
champion of the railway interest, and their foremost 
representative before Parliament and the public, had 
been suddenly removed from their midst. 

Sir George was twice married. By his first wife, who 
was the daughter of Mr. Swainston Adamson, of 
Brereton, Staffordshire, he had a large family, of 
whom four sons and two daughters survive him. His 
first wife died in 1883; and in 1885 he married Miss 
Charlotte Jacob, daughter of Mr, Pryse Jacob, of 
Bridgend, Glamorganshire. 

S. M. P. 

Note. — Tt is eirinently characteristic of the well-balanced mind and 
methodical habit of the subject of this memoir, that, foreseeing that after 
his death some account of his life and work would probably be of interest, 
at any rate to tf .ose connected with bis own world of railways, almost his 
last act before his fatal illness was to set down with his own hand notes of 
the leading events of his career, giving dates and all necessary details. To 
the writer these notes have, of course, proved invaluable in preparing the 
foregoing brief sketch. 
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CHAPTEE I. 

Introductory and Eetrospective. 

It may at first sight appear that the subject of " The 
working and management of an English railway," is 
one which is calculated only to enlist the attention of a 
limited class, namely, of those persons who are either 
directly or indirectly connected with the working of 
railways, in this country, or abroad ; but a little reflection 
will probably suffice to show that the theme is one which 
should appeal to a much larger circle of readers, and, in 
fact, to almost every class of the community. If the 
attention of an individual is drawn to any new law, any 
fresh discovery, or social reform, calculated to promote 
his personal comfort or well-being, his interest is at once 
aroused ; and the circumstance that, in this case, the 
revolution has been effected and the benefit is actually 
being reaped, should surely not suffice to rob the subject 
of its interest. At the same time, it is, of course, the 
merest common -place to say that people do not adequately 
value the advantages they possess, until they are threat- 
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ened with the loss of them, and this is pre-eminently the 
case with regard to the best fruits of an advanced state 
of civilisation, such as that in which it is our good fortune 
to exist. We, or at any rate the younger portion of the 
community, were born into a world of railways, telegraphs, 
steam boats, daily papers, and the penny post, and we 
are apt to take these blessings very much as a matter 
of course, without a thought for the totally differ- 
ent circumstances in which even our immediate 
progenitors contrived to exist. The railway, how- 
ever, in its present phase of development, enters so 
intimately into the social life of the community in 
its every detail, and has become so potent a factor in 
its every movement and operation, whether of business 
or of pleasure, that it must clearly be material for every 
individual to know something of the great agency which 
does so much for his happiness and welfare, and to 
realise fully what are its liabilities and obligations 
towards himself, and what he has a right to expect from 
it. Such knowledge, it is hoped this work may impart ; 
but it has the further aim of constituting a practical 
guide or handbook for those who, whether in this country,- 
or in our numerous colonies, may find it necessary, for 
whatever reasons, to acquire a knowledge of the principles 
upon which a great English railway is constructed and 
managed, and the methods and appliances by means 
of which its business is carried on. 

It is not the intention of the present writer to enter 
into a detailed history of the conception and growth of 
the railway system from its earliest period to the present 
time. The story is one full of interest, but, having been 
recounted by other, and abler pens, may be said, in its 
main features, to be fairly well known. It may not, how- 
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ever, be out of place to allude briefly to the state of 
things which prevailed with regard to the means of 
locomotion before the genius of a great engineer and 
the courage and enterprise of a few Liverpool merchants 
inaugurated the enormous social revolution which has 
since displayed such extraordinary development, and 
has so greatly contributed to the happiness and prosperity 
of the human race. 

In the middle ages, popularly known as the age of 
chivalry, and until about the middle of the sixteenth 
century, practically there were not any properly con- 
structed roads — such as we should call roads at the 
present day — in the country, with the exception of a few, 
such as Watling Street, which were made by the Romans 
during their stay. Even such highways and bridle-roads 
as did exist were beset by lawless and desperate men ; 
and, under these circumstances, locomotion, either for 
purposes of business or pleasure, except for armed men, 
was out of the question ; while invalids and aged persons, 
belonging to the wealthy classes, could only travel in 
litters and protected by an escort. At this period, 20 
miles a day was considered very fair travelling ! Grain 
and produce and goods of all kinds could only be carried 
on the backs of horses or mules, or in heavy and 
cumbrous waggons, drawn by six or eight horses, and 
which often sank and were swallowed up, on roads which, 
in winter, became little better than morasses. Thus, for 
the want of the means of distribution, the fruits of the 
earth rotted where they ripened, while there might be 
famine in other parts of the country. One is apt to think 
that the glorious days of chivalry, of which poets still 
dream, may have been glorious, perhaps, for knights and 
nobles, but that the common people had little share in 
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the glory, and that their lives must have been dull and 
colourless to a degree that it is difficult for us to realise. 

Somewhere about the middle of the sixteenth century 
the people of this country began to bestir themselves in 
the matter of roads, a sure sign that they were awakening 
from the long slumber of the middle ages, and beginning 
to realise the hardship of not being able to move about 
more freely. Rightly considered, indeed, there is perhaps 
no more infallible index to the progress of civilisation in 
any country than the extent of the facilities for locomo- 
tion. Savage man, living in a state of nature, subsists 
by hunting and fishing ; he roams on foot throughout 
the district in which he was born, and probably never 
wanders many miles from the hut or cave or wigwam 
where he first saw the light. He never dreams of making 
roads, for he has no necessity for them. But when he 
awakes to civilisation, his horizon widens, his wants are 
multiplied, and what nature does not supply him with at 
his own door, he must send for or fetch from farther 
afield, so that the necessity for making roads and con- 
structing vehicles begins to dawn upon him. Thus, the 
most enduring mark which the Roman civilisation left 
upon savage Britain was the roads which our conquerors 
made and left behind them. 

In the sixteenth century, by a Parliamentary enact- 
ment, the parish authorities were made responsible for 
maintaining the roads, which hitherto had been left to 
take care of themselves. The charges were levied upon 
the ratepayers, but every peasant was forced to give six 
days* labour upon the roads during the year, without 
payment, this being very similar to the Corvees or forced 
labour system of the French peasantry, which contributed 
as much as anything, it is believed, to the great Revolu- 
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tion, the difference being that while the English peasant 
gave his labour for the common good, his French pro- 
totype was forced to yield his to his seigneur, or feudal 
lord. This system continued during the seventeenth and 
part of the eighteenth century, but the roads were still 
very indifferent, as may be judged from the fact that at 
this period the carriage of goods by waggon between 
London and Exeter was as much as £\2 per ton. About 
the middle of the eighteenth century, great efforts were 
made to improve the roads,so that by the year 1 82 5, which 
saw the opening of the first railway, there was a network 
of splendid roads, in almost perfect condition, covering 
the whole kingdom. 

It is now necessary to go back a little in the order of 
events, and to record the fact that, consequent, no doubt, 
on the gradual improvement of the roads, stage coaches 
were introduced about the year 1660, and in 1662 six of 
these vehicles were running between different points. 
They are described as dirty, clumsy, and lumbering 
machines, more like hogsheads on wheels than anything 
else, and vastly different to the handsomely built and 
splendidly horsed mail coaches of a later period. In 
1669, a stage coach ran from Oxford to London in 13 
hours. In 1706, stage coaches ran from York to 
London in four days, starting on three days in the 
week. In 17 12, a coach ran from Edinburgh to London 
once a fortnight, occupying 1 3 days on the journey, and 
requiring the employment of 80 horses. 

Only last summer a person with whom the writer is 
acquainted came across an old lady, in a small fishing 
village in North Devon, who was said to be nearly a 
hundred years of age, and who had never, in all her 
life, travelled farther than to Barnstiple, about ten or 
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twelve miles distant, and such cases are not uncommon 
in remote country places. That they can exist, even in 
these days of railways excursions, and cheap travelling 
of all kinds will afford some idea of the kind of isolated 
lives that the population must have led in those days 
when the cost of a journey of any length represented 
what was a small fortune in the ideas of poor people. 

In 1784, we come to an event which really effected 
a revolution in English locomotion, for in that year the 
first mail coach was put on the road between London 
and Bristol. Previous to that date, His Majesty's 
Mails were carried by mail carts, or by the post boys, 
riding on horseback, not always too safely, for, as 
may be read in Col. Corbett's Chatter of an Oldf--^ 
Coachman," on one occasion a post boy was robbed of 
his bags between Selby and York, and the empty bags 
were found 80 years afterwards, that is to say in 1878, 
in the mouldering thatch of a wayside inn. The bags, 
forming a curious memento of times long passed away, 
are now, it is said, in the Museum of the General Post 
Office. 

The new mail coaches found great favour with the 
public, and rapidly multiplied in number, so that within 
two years from the running of the Bristol Coach, there 
were no less than twenty running out of London every 
night, in different directions, while within 50 years, that 
is, by the year 1834, there had been developed a perfect 
and complete system of road travelling by mail coaches, 
and by fast day coaches, running in competition with 
them. The vehicles were continually improved, keeping 
pace with the improvement of the roads, and they 
attained an average speed of 8 to 10 miles an hour, and 
even in some cases 12 miles. Travelling by them, 
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however, was very expensive and not within the reach 
of the working classes. A passenger travelling from 
London to Edinburgh in 1830 paid £\q if he travelled 
outside, or inside, and the journey occupied 40 

hours. He can now perform the journey in hours at 
a cost of 32s. 

The coaches continued to run up to 1840, and in some 
parts of the country even some years later, and were 
only gradually elbowed out of existence by their rapidly 
growing rivals, the railways. 

But if we go no farther back than the commencement 
of the present century, only a few years before the 
first railway was projected, we find that although the 
difficulties of earlier locomotion had been to some extent 
obviated so far as regarded communication between some 
of the more important cities in the Kingdom, by the 
introduction of the mail coaches, the only means of 
transit between the smaller towns and villages was by 
means of post-chaises or private carriages for the 
wealthy, and for the less well-to-do the humble carrier s 
cart, or the slow and ponderous stage waggon. Travel- 
ling was still so expensive a luxury that a journey was 
only undertaken under the most pressing necessity, and 
many of the roads were so ill-constructed that in bad 
weather they were almost impassable. Merchandise 
was conveyed from place to place by heavy and slow- 
moving waggons, and the cost of land carriage may be 
gathered from the fact that between Manchester and 
Liverpool, a distance of not more than thirty miles, the 
charge was forty shillings per ton. In those days a 
journey from London to Birmingham, if all went well 
and no mishaps were encountered, occupied ten or 
twelve hours at the least ; while now, a man of business 
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may break his fast in London, be in Birmingham before 
noon, transact his affairs, and be back in town before 
dinner. At that time a journey from London to Scot- 
land was something not lightly to be undertaken, for, 
apart from the heavy expense, dangers, difficulties, and 
fatigue to be encountered, it occupied several days ; 
whereas now a traveller may leave London at 8 p.m. or 
8.50 p.m., can retire to rest as comfortably as if he were 
in a well-appointed hotel, and awake in the early 
morning to find himself in Glasgow or Edinburgh, or 
even further north. Merchants are able to be in 
frequent personal communication with their corre- 
spondents in the most distant towns ; young folks, exiled 
from their homes in pursuit of their various careers, are 
enabled to spend even the shortest holiday in the family 
circle ; letters posted in the evening are read at break- 
fast tables hundreds of miles distant the following 
morning; every necessity of life is cheapened to the 
consumer; every branch of business is enormously 
stimulated and developed by the facilities thus brought 
to bear upon it, and in fact the speed and certainty with 
which the inland and import and export trade of the 
country is carried on is nothing less than marvellous. 
Goods are punctually collected, carried long distances 
between the most important towns in England, and 
delivered to their consignees within the day of twenty- 
four hours ; while even between England and places in 
Scotland, and the seaport towns of Ireland, the transit 
is performed within forty-eight hours. The Yorkshire 
manufacturer, who attends the London wool sales to-day, 
can have the wool he purchases in his warehouse to- 
morrow. The Lancashire cotton-spinner will buy cotton 
in the Liverpool market one day, and it may be in actual 
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consumption in his mill the next. Dead meat from 
Scotland and abroad, poultry, butter and eggs from 
Ireland, vegetables, fruit and all perishable goods of the 
kind, are despatched by the growers with the narrowest 
possible margin of time to catch a particular market ; 
and all this is done with the most absolute certainty and 
punctuality, making due allowance, of course, for trifling 
miscarriages, which will occur in every large business, 
often from circumstances that no foresight could control. 

Such are a few of the advantages which have resulted 
to the community from the invention of railways, 
but the list might be extended indefinitely. 

The first dawn of the idea of a railway was, no doubt, 
about the beginning of the seventeenth century, when 
some inventive genius hit upon the plan of laying down 
parallel blocks of timber to form tramroads in the 
vicinity of mines, to enable the mineral products to be 
drawn more easily by horses to the riverside. More 
than a hundred years later (about the year 1768), as we 
are told by Mr. Francis in his admirable History oi^^^ 
the English Railway," cast-iron rails were substituted 
for the wooden blocks, and this was a distinct step in 
advance. By the commencement of the nineteenth 
century, the application of steam as a motive power 
was no longer unknown, for it had been applied to the 
working of stationary engines in mines and elsewhere 
and, in fact, as early as 1804, a machine had been con- 
structed at a Welsh ironworks, which moved upon rails, 
drawing after it a load of ten tons of bar iron, and 
which was, to all intents and purposes, a locomotive 
engine. The construction of the Stockton and Dar- 
lington Railway followed in i82x, but the first railway 
made with public money, and for the public benefit, and 
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which marks the birth of the railway system as we know 
it to-day, was the Liverpool and Manchester. The 
conflict which was sustained by the promoters of that 
undertaking with the forces of ignorance and prejudice 
was really the decisive one, and when the struggle was 
over and the battle had been won, the floodgates of 
enterprise were opened wide and the era of railways had 
commenced. 

About the year 1820, the relations between Man- 
chester, as the great manufacturing town of the north, 
and Liverpool, as the nearest shipping port, had created 
a large traffic between the two places, for the conduct of 
which the road waggons and canal barges had proved 
to be totally inadequate. In the year 1821, therefore, a 
committee of merchants of Liverpool was formed to 
draw up a stheme for the construction of a railway or 
tramway between Liverpool and Manchester, the ques- 
tion of the motive power to be employed being left for 
a time an open one as between horses and the steam 
engine, with which Mr. George Stephenson was then 
experimenting. There was no idea at first of conveying 
passengers, but the scheme grew in importance as time 
went on, until at length it aroused a perfect storm of 
enthusiasm on the one side and of embittered opposi- 
tion on the other. Much has been said and written as 
to the incredible lengths to which that opposition was 
carried by the enemies of the undertaking, and the 
story is one not without its painful, as well as its 
ludicrous features, but it need not here be enlarged 
upon. Suffice it to say that every weapon that the 
prejudice and narrow-mindedness of the many, or the 
alarmed avarice of the few whose interests were 
threatened by the impending change, could devise, was 
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brought to bear without scruple, even to the length of 
personal abuse and calumny levelled against the pro- 
moters. The most absurd statements were gravely put 
forward and believed in ; the smoke of the engines 
would kill the birds, cattle would be terrified, and cows 
would cease to give their milk; the sparks from the 
engines would set fire to the houses and manufactories 
on the line of route ; the race of horses would become 
extinct, and many other direful consequences would 
ensue, amidst which the absolute ruin of the country 
would shrink to the insignificance of a detail ! The 
first surveys had to be accomplished, in many cases, by 
stealth, and were, in some cases, resisted to the extent of 
the employment of armed force. 

After the lapse of sixty years, we can afford to smile 
at the folly of those who seriously maintained such 
theories as these ; but the opposition to be encountered 
was no laughing matter, we may be sure, to the earnest 
pioneers of the new movement, who had staked their 
means and their reputations upon the issue of the 
undertaking, and devoted themselves heart and soul to 
the effort to carry it to a successful termination. At 
length, in March, 1825, the survey, in spite of all diffi- 
culties, had been completed, and the Bill was in 
Committee ; but, after a lengthened discussion, extending 
over thirty-seven days, and chiefly owing to the opposi- 
tion of the landowners and canal proprietors, it failed, 
and its enemies were, for the time being, triumphant. 
The sequel, however, shows that their exultation was 
premature and but short-lived. 

The simile of Dame Partington striving with her mop 
to keep back the waves of the Atlantic is one suflSciently 
trite and well-worn, but it recurs almost irresistibly to 
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the mind in contemplating the futile and hopeless 
attempt of these enemies of progress to arrest the march 
of that tremendous social revolution which, within the 
span of a single generation, was destined to change the 
whole face of the earth. 

Nothing daunted by their first failure, the great 
engineer and his courageous backers returned to the 
charge. A fresh survey was made, by which many of 
the difficulties which had been raised were overcome or 
circumvented ; the Bill was re-deposited in the ensuing 
session of Parliament, and this time the enterprise of its 
promoters was rewarded by success. The Bill received 
the Royal assent on the 7th May, 1826 ; the works were 
at once vigorously proceeded with, and the railway was 
actually opened for public traffic on the i6th September, 
1830. It was however, of a very different construction 
to the well-appointed and perfectly-equipped railways 
of the present day. It consisted, it is true, of a double 
line of rails ; but those rails were cf so light a description 
that they soon succumbed to heavy wear and tear, and 
large sums had afterwards to be expended in taking 
them up and replacing them with others of a more 
substantial character. Instead of the timber sleepers, 
now universally in use, the rails were laid upon huge 
stone blocks, soon to be found expensive and unsuitable. 
The passengers were conveyed either in open cars, 
unsheltered from the weather, or in covered carriages 
only a degree less comfortless, and presenting a strong 
contrast to the luxuriously-appointed vehicles in which 
the traveller of to-day is accommodated. The trains, 
at first, started at irregular intervals, and were few and 
far between, and it was not until after some time had 
elapsed that the time-table became a recognised institu- 
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tion. The journey between Liverpool and Manchester, 
which is now easily accomplished in forty-five minutes, 
occupied at that time an hour and a half. Of the en- 
gines employed, more will be said hereafter; but it will 
be readily believed that they were of an extremely primi- 
tive character compared with those of a later date. As first 
projected, the railway terminated at the Liverpool end at 
Crown Street, near Edge Hill, and omnibuses were em- 
ployed for conveying the passengers to and from the City; 
but this was soon found to be a great hindrance to the 
development of the traffic, and in the session of 1832 
powers were obtained for the construction of the tunnel 
under the City to Lime Street, which was completed 
and opened for traffic in August, 1836. Despite all its 
shortcomings, however, the undertaking was, from the 
very outset, a much greater success than even its authors 
had ever ventured to predict, and indeed their anticipa- 
tions proved to have fallen almost ludicrously short of 
the results actually realised. They had expected to 
earn ;f 10,000 a year from passenger traffic, whereas in 
the first year after the opening, the receipts from that 
source were ;f 101,829. They had estimated the gross 
receipts from merchandise at ;6'so,ooo per annum, but 
in 1833 the actual amount received was 80,000. From 
the very commencement, the shareholders obtained a 
dividend at the rate of 8 per cent, per annum, afterwards 
rising to 9 and 10 per cent., and remaining at the latter 
figure for some years. 

The great success of the Liverpool and Manchester 
railway, as might naturally have been expected, let 
loose a flood of railway enterprise all over the country. 
Lines were soon projected between all the towns of any 
importance in the kingdom, and even between remote 

E 
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villages. One enthusiast went so far as to propose a 
railway under the sea between Dover and Calais, and 
was no doubt looked upon by his contemporaries as a 
fitting candidate for a lunatic asylum ; but probably the 
distinguished promoter of the Channel Tunnel scheme 
of to-day may hold a different opinion upon that point. 
The most important result that immediately followed, 
however, was the revival of the scheme which had pre- 
viously been mooted, but had been abandoned, for the 
construction of a railway between London and Birming- 
ham. The Bill for this line, which was the parent of 
the London and North -Western Railway, was first 
deposited in November, 1831 ; but, after passing the 
House of Commons, was thrown out in the House of 
Lords on the loth July, 1832. The opposition to this 
Bill was as unscrupulous, and of precisely the same 
character, as that which its precursor — the Bill for the 
Liverpool and Manchester Railway — had had to en- 
counter ; but in the end it was overcome, and the line, 
having been sanctioned in 1833, was finally opened to 
the public in 1838. 

For the purposes of this work, it is not necessary to 
follow, step by step, the gradual, yet rapid, development 
of the railway system throughout the country. It will be 
sufficient to record that by an Act obtained in 1846 the 
London and Birmingham, the Grand Junction (with 
which, under an Act obtained earlier in the same year, 
the Liverpool and Manchester Railway had already been 
incorporated), and the Manchester and Birmingham 
Railway Companies were amalgamated under the title 
of the "London and North- Western Railway Com- 
pany." During the lapse of time since that period 
this Company has gradually absorbed the South 
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Staffordshire, the Chester and Holyhead, the Lancaster 
and Carlisle, and some forty smaller companies, many 
of which, for a time, were only leased, and retained their 
separate capitals, with varying rates of interest, and, in 
in some cases, their independent boards of directors. But 
in 1877 an Act was obtained, commonly called the 
"Consolidation Act," the effect of which was to weld 
all these separate companies into one homogeneous un- 
dertaking, the London and North- Western Railway, as 
it exists to-day, having a consolidated stock of upwards 
of ;^io8,ooo,ooo, possessing more than 1,800 miles of rail- 
way, with nearly 650 stations, and employing a staff or 
an army, as it may be called, of 60,000 men. 

So much having been said as to the origin and small 
beginnings of railways, it may be of interest to quote a 
few figures to show how mighty has been their develop- 
ment in point of magnitude within the short space of 
sixty years. There is nothing, indeed, more remarkable 
with regard to railways and railway enterprise than the 
extraordinary rapidity of their growth, for it is truly 
wonderful to reflect that there must be many people 
still living who can recollect the excitement that was 
aroused by the opening of the first passenger railway. 
At the present time the authorised capital of the rail- 
ways in this country alone, that is to say the United 
Kingdom, amounts to considerably over a thousand 
millions of money, of which nearly nine hundred and 
fifty millions have actually been raised and spent in 
making railways. In 1892 the gross receipts of all the 
railways amounted to upwards of eighty-two millions, of 
which nearly forty-six millions, or more than one-half, 
were spent in wages and materials, while more than 
half a million of men are employed in connection with 
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railways, either directly or indirectly, at the present 
ti.ne. 

These are large figures, but, if we look beyond the 
limits of these islands, and come to enquire into the 
statistics applying to railway enterprise throughout the 
world, we arrive at figures so stupendous that they 
would be enough to take one's breath away if it were 
not that, like the astronomical distances we read of, their 
very magnitude prevents us from grasping their signifi- 
cance. However, they may be given for what they are 
worth. In the whole world the amount of money 
invested in railways at the present time is approximately 
six thousand millions sterling, and the receipts are nearly 
five hundred millions per annum. The total mileage of 
railways at the beginning of last year was 385,000 miles, 
of which about 135,000 miles represented the European 
railways, 167,000 miles those of the United States, and 
nearly 17,000 miles those of India. On these 385,000 
miles of railway there are carried annually about two 
thousand five hundred millions of passengers, and about 
fifteen hundred millions of tons of goods. No figures 
are available to show the number of miles run by 
engines all over the world in a year, but we can make a 
fair guess at it, for there are fully 120,000 locomotive 
engines in steam at the present day, and if each one of 
these ran on the average from fifteen to twenty thousand 
miles in the year, we should get a train mileage of about 
two thousand four hundred millions of miles in a yeju*, 
or twenty-six times the distance between the earth and 
the sun. Of course these figures are too vast for any- 
one to fully grasp, but imagine all this having sprung 
from the Liverpool and Manchester Railway, thirty miles 
long, and George Stephenson's little engine the "Rocket,'* 
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and yet all to have been the growth of about sixty 
years. 

It IS perhaps a legitimate cause for pride that this 
little island was, beyond doubt, the birthplace and cradle 
of the gigantic conception which, in the short space of 
sixty years, has absolutely revolutionised the conditions 
of life throughout the habitable globe. Even our inge- 
nious and " go-ahead " Yankee cousins, usually in the 
van of progress, and the pioneers of the world in the 
matter of inventions and discoveries, in this case had to 
borrow from us, and their engineers were glad to sit at 
the feet of our great countryman, George Stephenson, 
and learn from him how they might follow in our foot- 
steps. A very interesting pamphlet reached the writer 
some little time back from America, being an account 
of the erection of a monument by the Pennsylvania 
Railroad Company, to commemorate the opening, in 
1 83 1, of the railway between Camden and Amboy, 
forming a link in what is now the trunk line between 
New York and Philadelphia. In this pamphlet, the 
fact is recorded that the introduction of railways in the 
United States was due to the energy and foresight of 
Col. John Stevens, a famous statesman and inventor, of 
New Jersey, whose son, Robert Stevens, afterwards 
invented the form of rail and spike fastening which is in 
use to-day upon most American railways. At the time 
the Stockton and Darlington Railway was opened, in 
1825, John Stevens was connected with a Pennsylvanian 
Society for Internal Improvement, and at his instigation 
a member of the society, William Strickland, was sent 
to this country to investigate the new invention. On 
his report, the Camden and Amboy Railway was incor- 
porated, and in October, 1830, Robert Stevens sailed 
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for England to get the rails rolled to his own pattern, 
there being no rolling mills in the States competent to 
perform the work. In the following year, 1831, the first 
portion of the track was laid, and shortly afterwards an 
engine called the " John Bull,'* very much on the pattern 
of Stephenson's " Rocket, " was brought over from 
England in parts, and set to work. It is interesting to 
note that Isaac Dripps, the first master-mechanic of the 
first American railway, who, as a young man, received 
the "John Buir* on her arrival, and put her together, 
is, or was, at any rate, a few months ago, still living, a 
hearty veteran, at the age of 82. 

I will be seen that the Americans were not far behind, 
us in the field, but other countries followed more slowly. 
In France it is believed that the late M. Thiers, when 
Minister of Louis Phillippe, was at the first opposed to 
the introduction of railways, and it was not until 1841 
that the Paris and Rouen Railway — the first railway in 
France— was commenced, while the Rouen and Havre 
Railway was projected in 1843. It is interesting to 
recall that these railways were designed and surveyed 
by the late Joseph Lock, C.E., and constructed by 
another great countryman of ours, the late Thomas 
Brassey, and that he was compelled to take over with 
him, not only a staff of engineers and assistants, but a 
large number of English navvies, to carry out the work. 
Lock and Brassey being the engineer a id contractor, 
respectively, who also constructed the Lancaster and 
Carlisle Railway. Brassey afterwards contracted for 
making railways in various parts of Europe and Asia, 
in Canada, and even in distant India, and he may 
almost be said during his time to have been the pioneer 
of railway enterprise throughout the world. 
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Having thus far dwelt on the great importance of 
railways as a factor in our social system, and as an in- 
dispensable element in that great commercial activity 
which has placed the people of these islands amongst 
the dominant races of the world, one is naturally led to 
consider what is the state of things which will result 
when our supplies of coal, upon which railways and our 
other important industries depend for their existence, 
become exhausted, as they must inevitably do at some 
period of time. A most interesting paper by Sir Robert 
Ball was recently published, in v.'hich he enlarges upon 
the alarmingly extravagant rate at which we are con- 
suming our coal supply, a result to which the high rates 
of speed now demanded from railway trains and 
steamers is greatly contributing, and his calculation is 
that in all probability the coal in these islands will be 
exhausted in a century or two, while all the coal in the 
world will not last beyond a period brief in comparison 
with the ages of human existence. Sir Robert Ball 
believes, indeed, that the heat and light-giving powers 
of the sun upon which this planet depends for its exis 
tence, may endure for another five or six millions of 
years, but he predicts that the few centuries through 
which we are now passing will stand out prominently in 
the future history of the world as "the coal-burning 
age. 

But let us consider for a moment what it will mean to 
England when her own coal deposits have all been 
worked out. For a time, no doubt, her industries might 
struggle on, and her railways be worked, by coal 
brought, at great expense, from other parts of the globe, 
but the struggle could not last for long. What has made 
England great, in disproportion to her size, is the happy 
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accident of having large coal and iron deposits brought 
close together within her own narrow limits, so that she 
is able to supply the markets of the world with the pro- 
ducts of her iron and steel foundries, to stock her mills 
with machinery and her ships with engines ; the coal also 
supplying steam power for railways, ships, and every 
kind of machinery. If we had to import coal from 
abroad, it would be at such a cost that we could no 
longer compete successfully in foreign markets; our 
commercial supremacy must languish and die, and our 
very existence as a great European power would only 
be a question of time. We have become a manufacturing 
race, and our population has grown to such an extent, 
that the soil of the country does not now suffice to yield 
adequate food supplies for the people. At present, of 
course, our population is to a great extent fed by sup- 
plies drawn from abroad, bought and paid for by the 
products of our looms and iron foundries ; but, when 
those products fail us, we shall have nothing left to buy 
with : we cannot go into the markets of the world with 
empty hands, and the end will be that our surplus 
population, finding no subsistence for them here, will 
have to migrate in large numbers to other shores, 
leaving only as many as can be supported by the tilling 
of the soil. This may seem to be a fancy picture, but 
really it appears to be logically correct, if Sir Robert 
Ball is right in fixing the duration of our coal supply at 
a comparatively brief period.* 



• It may be interesting to mention that the amount spent by this country 
in the purchase of food-stuffs during the year 1890 was, in round figures, 
;^i85 000,000, of which about 155,000,000 were paid to foreign countries, 
and about ;^3o,ooo,ooo to our own colonies. About ;f47,ooo,ooo, or nearly 
one-fourth of the whole, was paid to the United States alone. 
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It may be argued that electricity is only in its infancy, 
and that everything in future is going to be accomplished 
by that great agency, including locomotion on land and 
sea, but the fact must not be overlooked that electricity 
is not in itself a motive power at all. It is simply a 
marvellous vehicle for transmitting energy with the 
minimum waste of power, but the energy must first be 
developed by the combustion of matter, or by water 
power, or in some other way, so that, if you want to 
light your house with electricity, you must provide 
steam power to generate the current 

It may be, of course, that some day our descendants 
will find the means of storing up and using, by the aid 
of electricity, the great forces of nature, such as the 
flowing of the tides, the falling of rivers, and the force 
of the winds, and thus averting or postponing the results 
which we have ventured to apprehend, but as to this we 
will say nothing. As to the fate of this planet when its 
coal fields are exhausted, which Sir Robert Ball thinks 
will happen in a few centuries at the most, and when the 
sun has no longer heat and light to give us, astronomers 
may prophesy and theorise to their hearts* content, but 
the truth is known only to One mightier than they, and 
the future is in His hands alone. 

It may here be stated that, although much of what 
follows may be taken as being more or less generally 
applicable to all the principal railways of the United 
Kingdom, yet the one, the workifig of which is more 
particularly described in the succeeding chapters, is the 
London and North- Western, with which the author has 
been connected for a great number of years, and with 
which he naturally, therefore, possesses a more intimate 
acquaintance than with any other. 



CHAPTER II, 
Management. 

Tjie administration of the London and North- 
western Railway is carried on by the Chairman, two 
Deputy-Chairmen, and a Board of thirty Directors, 
five of whom retire annually, but are eligible for re- 
election. Any shareholder may become a director by 
election, provided he possesses the qualification of hold- 
ing ordinary stock to the value of one thousand pounds. 
The full Board of Directors meets once a month, viz., 
on the third Friday in every month, but the members 
are also organised in a number of smaller committees, 
called "Committees of the Board," which also meet 
once a month and deal with various branches of the 
business. For instance, there is a " Special Committee," 
consisting of sixteen members, which holds its meetings 
intermediately between the meetings of the full Board 
and devotes itself to much the same class of business ; a 
" Finance Committee " of seven members ; a " Permanent 
Way Committee" of ten members, at which the 
engineers attend, and which accepts tenders, approves 
contracts, orders relaying and repairs, and generally 
authorises all expenditure connected with the permanent 
works of the railway; a " Locomotive Committee " of 
ten members, which deals with all matters relating to 
the engine works at Crewe, the carriage works at Wolver- 
ton, the waggon works at Earlestown, and everything 
connected with the rolling stock of the railway and with 
the steamboats. There are also a Fares and Rates Com- 
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mittce" of eight members, and a "Debts and Goods 
Claims Committee of ten members, the titles of which 
sufficiently indicate their functions, and an important 
committee called the "Traffic Committee,** composed of 
fi fteen members, which approves changes in the staff and 
in the pay of the Company's servants, authorises expendi- 
ture upon new works, and deals, besides, with a variety 
of other matters connected with the discipline of the 
staff and the working and accommodation of the traffic 
In addition to these there are smaller committees for 
the hotels and refreshment rooms, for legal and medical 
business, and for stores. At the meetings of the full 
Board, which are presided over by the Chairman of the 
Company, the minutes of all these various committees 
are submitted and approved or otherwise as the case 
may be, and the Board also deals with Parliamentary 
matters, questions of policy, proposals for new works 
involving large expenditure, and, generally, with all 
business of the first importance affecting the Company. 
The present Chairman of the Company, as is pretty well 
known, is an extremely hard worker, and has for many 
years devoted the whole of his time and his great talents 
for administration and finance to the service of the 
Company which he has done so much to place in its 
present position at the head of the railway enterprise of 
the country.* 

The executive management of the line is carried on by 
a General Manager, a Chief Goods Manager with four 
assistants (two for the outdoor working, and two for the 
indoor work, the making of rates, etc.), and a Superin- 

* Since the above was written, Sir Richard Moon, to the great regret 
of his colleagues, has been compelled, by failing health, to resign the 
Chairmanship, in which he has been succeeded by Lord Stalbridge, 
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tendent of the line with one assistant. These two last- 
named officials deal with the working of the trains, both 
goods and passenger, and all things pertaining to the 
movement of the traffic. 

For admiin'strative purposes, the entire system is 
divided into ten sections or districts, each of which is 
under the control of an officer of tried and practical 
experience, termed the "District Superintendent," having 
his offices at some central point, who is responsible for 
the train arrangements of his own district, the conduct 
of the traffic and the discipline of the staff. Each of 
these officers has under him an assistant and several 
travelling inspectors, who regularly visit every station 
and signal post and investigate and report upon every- 
thing that is going on in the district, these men being, 
moreover, encouraged to make suggestions for the 
improved working of the trains and the avoidance of 
irregularities, any such suggestions always receiving 
careful consideration. In some of the less important 
districts the District Superintendents are responsible 
for the goods work at the stations as well as the conduct 
of the passenger traffic, and in that case they are answer- 
able both to the Chief Goods Manager and to the Super- 
intendent of the line ; but, in six of the more important 
districts, they are relieved of the management of the 
goods business (except as to the working of the trains) 
by district officers of equal rank with themselves, who 
are called " District Goods Managers," and who are 
responsible to the Chief Goods Manager at Euston. The 
same principle is followed out with regard to the man- 
agement of the stations, at the majority of which a 
single agent is placed in charge of both the goods and 
passenger traffic, while at iSoof the most important 
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stations there are two officials, one of whom, called the 
" Station-master," attends to the passenger work, and is 
accountable to the District Superintendent, and the other, 
styled the " Goods Agent," is responsible for the goods 
working, and is under the control of the District Goods 
Manager. 

It will thus be seen that the chain of responsibility 
and of supervision is a very complete one, and, in fact, 
the secret of organising the management of a great 
service, such as this, is nothing more than a carefully 
arranged system of devolution combined with watchful 
supervision. It is not, of course, practicable for the 
General Manager to superintend in person the every-day 
actions of the porter or the signalman, but these latter 
act under the immediate direction of the Station-master, 
the Station-master is accountable to the District Super- 
intendent, the District Superintendent to the Super- 
intendent of the line, the Superintendent of the line to 
the General Manager, and the General Manager to the 
Chairman and Directors. If anything goes wrong, or 
any mishap or irregularity occurs, each of these has to 
bear his own share of the responsibility in turn, and 
thus all are kept on the alert, and each one has an 
interest in seeing that those subordinate to him are fit 
and capable in every way to discharge the duties placed 
upon them. 

There are two " Conferences " held every month (so 
called to distinguish them as meetings of Officers from 
the meetings of the DirectorSy which are termed ** Com 
mittees "). The first is called the " Officers' Conference," 
and meets monthly, the meetings being held usually, 
but not invariably, at Euston. It is presided over by 
the General Manager, and is attended by the chief 
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officers at headquarters, and by the whole of the dis- 
trict officers, both goods and passenger. One of the 
most important functions of this Conference is to discuss 
and decide upon all alterations of the train service, but 
it also deals with mishaps and irregularities in working, 
and considers the causes that have led to them, and the 
means of preventing a recurrence. Proposals for the 
alteration of rules and improved arrangements for con- 
ducting the traffic are also debated, and, broadly speak- 
ing, all matters affecting the working of the line, or the 
running of the trains come within the purview of this 
Conference. 

The second of the two Conferences is termed the 
" Goods Conference," which also meets once a month, 
usually on the day preceding the meeting of the Officers' 
Conference, its chairman being the Chief Goods Manager, 
and the members being confined to those district officers 
who are responsible for the goods working. This Con- 
ference takes no cognizance of train arrangements, 
which are dealt with entirely by the Officers' Conference, 
but concerns itself with questions relating exclusively to 
the conduct of the goods traffic, such as mileage and 
demurrage, outstanding freight accounts, the supply of 
waggon stock, ropes and sheets, claims for goods lost, 
damaged, or delayed, cartage and agency and kindred 
subjects. 

The minutes of both these Conferences, which are 
printed for more convenient distribution to all concerned, 
are submitted for approval to the Board of Directors, 
and until they have been so approved, the recommenda- 
tions contained in them are not valid and cannot be 
acted upon. 

The fact of all the country officers being brought 
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together at headquarters once a month, primarily for 
the purpose of attending these Conferences, forms a 
very essential and valuable feature in the working of 
the line. They have thus the opportunity of meeting 
one another, comparing notes and exchanging experi- 
ences, besides which each of them in turn enjoys the 
advantage of a personal interview with the General 
Manager and with the other chief executive officers, 
in order to seek advice or instruction upon important 
and, perhaps, delicate matters which for various reasons 
can better be dealt with orally than by means of written 
reports. On the other hand, the chief officers themselves 
derive benefit from being brought in contact with the 
men who are engaged from day to day in supervising 
the actual working of the traffic, and are kept well 
posted in everything that is going on all over the system. 

Another important feature is the system of periodical 
inspections. From time to time, some of the directors, 
accompanied by the chief officers, the engineers, and 
the district officers concerned, go over each district, 
visit the stations, and inquire into cases of alleged in- 
adequate accommodation or other matters calling for 
attention. At other times, the chief officers, unaccom- 
panied by the directors, visit the districts, inspect the 
stations, examine personally the principal station- 
masters and inspectors, and satisfy themselves by care- 
ful inquiry that all the rules and precepts laid down 
for the efficient conduct of the traffic, and the safety of 
the line, are being scrupulously carried out throughout 
the system. Thus nothing is left to chance or to the 
possible carelessness of subordinates, but a jealous 
watchfulness is constantly exercised to ensure that all 
the necessary precautions that experience has dictated 
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and authority has laid down are thoroughly and effec- 
tually observed. 

Every servant of the Company, on his appointment, 
IS presented with a copy of the " Rules and Regula- 
tions," and is expected to make himself master of its 
contents, but more especially of the section relating to 
the branch of the service to which he belongs. This 
book contains a complete risumi of the rules laid down 
for signalling, for the use of the block telegraph, and 
for the working of the line generally, and an intimate 
acquaintance with its contents is indispensable to any 
man who desires to make himself proficient in his duties. 
The book also contains the disciplinary rules of the 
service, and every employi^ when on duty, is required 
to have his copy about his person, so that he cannot 
plead ignorance of his instructions as an excuse for 
neglect of duty. 

The system of control over the expenditure of the 
Company's money is a very complete one. The gene- 
ral theory is that no expenditure whatever is incurred 
without the direct sanction of the Directors, expressed 
by a minute of some committee approved by the 
Board. The district officers are, indeed, allowed to make 
some small necessary payments, but even for these the 
vouchers are submitted monthly, and, after being care- 
fully examined, are passed by the Finance Committee. 
No work is done by any of the engineering departments, 
except ordinary maintenance and repairs, without a 
minute of the Directors to sanction it, and, in like 
manner, no claim is paid, except those of very trifling 
amount, without the authority of the " Goods Claims 
Committee." 

As might be expected, in an undertaking of such 
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magnitude^ and with a constantly fluctuating but nearly 
always growing, traffic, the Executive at headquarters 
is daily inundated with suggestions and recommenda- 
tions for alterations and increased accommodation at 
stations and depots, but these undergo a very searching 
examination before any effect is given to them. We 
will suppose, for example, that a goods agent conceives 
it to be necessary for an additional siding to be laid 
down at a station. He makes a report to that effect 
to the Manager of the district ; the latter inquires into 
the facts on the spot, and, if he concurs in the necessity, 
reports his recommendation to the General Manager. 
The latter consults, in the first instance, the Chief Goods 
Manager or the Superintendent of the line, as the case 
may be, and, if his report be favourable, authorises the 
Engineer to prepare a plan and estimate. The plan, 
when ready, is subjected to the criticism of the District 
Officer, the Chief Officer, and of the General Manager, 
and, if all are satisfied, the Directors are next asked to 
authorise the necessary outlay. But even this is not 
all, for, finally, the plan has to be signed by the Chair- 
man of the Company before the Engineer commences 
operations, and that gentleman, who keeps a watchful 
guard over the Company's purse strings, has to be con- 
vinced that the expenditure is not only desirable, but 
actually unavoidable, before his signature is obtained. 
Thus the shareholders may rest perfectly easy in the 
assurance that their money is not dissipated in needless 
accommodation works. 

One very important part of the management of a 
railway, as may be easily imagined, is the arrangement 
of the train service. The entire service is re-organised 
twice in the year, viz., in the spring, to provide for the 

F 
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summer months, when the passenger traffic is heavy 
and the goods and coal traffic light ; and again in the 
autumn, with a view to the winter months, when, con- 
versely, the passenger traffic is light and the goods 
and coal traffic heavy. As far as is practicable, the 
changes are confined to these two periods ; but, owing to 
fluctuations of business, the growth of new neighbour- 
hoods, and all kinds of local and special circumstances, 
there is really no month in the year when a number of 
train alterations do not have to be considered and 
decided upon. This is done, as before stated, at the 
monthly meetings of the Officers' Conference, held dur- 
ing the third week of every month, and between that 
time and the end of the month the time-tables have 
to be revised and reprinted. No one who has ever 
glanced with an intelligent eye at the time-table of a 
great railway will be surprised to learn that this opera- 
tion is one of the most complicated nature, and involv- 
ing great labour and considerable skill. This will be 
apparent if it be borne in mind that, supposing, for 
instance, a train running from London to Scotland 
is altered in its timing ever so slightly, it involves the 
necessity of altering all the trains running on branch lines 
in connection with it, and many other trains which are 
affected by it A train service is, in fact, like a house 
of cards ; if the bottom card be interfered with, the 
whole edifice is disarranged, and has to be built up 
afresh. Remembering all this, and the pressure under 
which the work must be done, the wonder is not so 
much that an occasional error creeps into a time-table, 
as that such marvellous accuracy is, on the whole, 
arrived at. 

The time-tables of the London and North- Western 
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Railway are printed at Newton-le- Willows, where the 
contractors for printing and stationery, Messrs. McCor- 
quodale & Co., have their headquarters. To that town, 
within a few days of the train alterations having been 
decided upon by the Officers* Conference, there repairs 
a clerk from each of the ten districts who is called the 
" time-table clerk," and with these ten clerks comes an 
official from the office of the Superintendent of the line 
to supervise their labours and assist them with his ex- 
perience. Taking the minutes of the Officers' Conference 
as their guide, these clerks proceed to revise the time- 
table, each working out the times for his own section of 
the line, but all comparing notes as they proceed so as 
to ensure a harmonious result As they progress, the 
results of their labours are placed in the hands of the 
printers who are on the spot, and the proof-sheets are 
afterwards revised and corrected by the clerks who have 
prepared them, and this is how the time-table of the 
North- Western Railway is produced. 

It is extremely difficult to lay down any hard and 
fast rules for the efficient management of the whole 
or a section of a large undertaking. If the man who 
is called to the task has a talent for organisation and 
administration, he will be a law to himself, and if he 
does not possess these qualifications, no stereotyped 
rules will avail to supply their place. There are, how- 
ever, certain maxims which are elementary and upon 
which it may be worth while to insist, and these may 
be briefly summed up as follows : — 

(i.) Every man should be chosen with special refer- 
ence to his suitability for the duties he is called upon 
to perform. To use a familiar aphorism there should 
be no round pegs in square holes.'' 
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(2.) Care should be taken that every man entrusted 
with a responsible duty is thoroughly trained for its 
performance and competent, before the responsibility 
is cast upon him. 

(3.) Every man should be fairly remunerated for his 
labour, and should be, as far as it lies with the manage- 
ment to make him so, a cheerful and contented servant. 
A discontented man makes a bad servant, for his mind 
is often pre-occupied by his own real or fancied griev- 
ances when it should be concentrated on his employer's 
business. 

(4.) Every man should have his duties thoroughly 
defined and should know exactly what is required of 
him. To use another aphorism, " What is every one's 
business is no one's business," or, in other words, a piece 
of service which is equally the duty of two or three 
men is likely to be well performed by neither, for each 
will shift it on to the others if he can, and the one who 
ultimately discharges it, will do so grudgingly, thinking 
the others might have done it rather than himself. 
Moreover, if, after all, it is neglected, it is difficult to fix the 
responsibility for the omission on any one individual. 

(5.) There should be, at all times, active and vigilant 
supervision in every branch of the service. It is not 
enough that every man should be fit for his duties and 
tramed for their performance, but it must be the duty oi 
someone to see that he actually does perform them, and 
that no slackness or carelessness is allowed to supervene 
in carrying on the working from day to day. The 
railway service is pre-eminently one requiring for its 
efficient conduct a high degree of smartness, alacrity, 
energy, and zeal on the part of every individual 
engaged in it. 
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To anyone who may be called upon to occupy the 
position of a chief official in any great undertaking, such 
as the one herein described, one or two hints, the result 
of the writer's practical experience of five-and-thirty 
years, may not be without their value. The first 
discovery that any man makes on his being appointed 
to such a post is that if the day consisted of forty- 
eight hours instead of twenty-four, and every hour 
were devoted to his office, his time would still be 
insufficient to meet the demands on it It thus be- 
comes essential to economise time as a most precious 
commodity, and this is best accomplished by acting 
strictly upon the following maxims: — 

(i.) Choose your subordinates carefully and well, and 
let them be men you can thoroughly rely on. Do not 
concern yourself too much with points of detail, with 
which you must be fully conversant, but with which 
they are just as well able to deal as you are, and 
reserve yourself for such matters of moment as they 
are not competent to decide without your authority 
and experience. 

(2,) Before any question is submitted to you for 
decision, insist upon having all the details filled in, and 
all the facts before you, so that you may not have to 
apply your mind to it a second time, but may decide 
it once and for all with a full knowledge of all its 
bearings. 

(3.) Always decline steadily to attempt to do two things 
at once. If you are giving an audience to one person, 
be it a head of department, or any other, let your door 
be rigidly closed to everyone else for the time being. 
Let " one at a time " be always your maxim, and act 
upon it stric;tly. The man in authority who is seen 
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continually surrounded by a throng of subordinates 
and striving to meet all their demands at once is the 
man who, by reason of excessive wear and tear, is most 
likely to break down in mid-career and fail either in 
health or intellect ; but the man who steadily concen- 
trates his brain power upon one thing at a time, never 
wasting a moment, but never flurried or hurried, is the 
man who gets through the greatest amount of work 
with the least toil and harassment to himself and in 
the shortest possible time. 

(4.) Always make a point of refusing (except, of 
course, in special circumstances) to see chance callerS| 
who will otherwise occupy the best part of your time 
with trivial matters which could just as well be attended 
to by your subordinates. It is a good plan to make it 
a rule to see no one without an appointment made 
beforehand either in writing or through your secretary, 
or else without previously knowing their name and the 
nature of their business. It is very amusing, at times, 
to see the pertinacious attempts which are made to 
break through this rule, and it can only be maintained 
inviolate by the agency of a wily and imperturbable 
secretary, and an office which can only be ap- 
proached through his. The man who has had a box 
delayed, the woman who conceives she has been over- 
charged in her fare, the discharged footman who seeks 
employment as a porter, will each and all insist upon 
seeing the general manager; each believes that no one 
else can or will give them a satisfactory answer, and it 
is often very difficult to get them even to disclose their 
business to another person. 



CHAPTER III. 



The Staff. 

The staff employed by the London and North- 
western Railway Company (exclusive of the staff 
engaged upon lines owned jointly by the North- 
Western and other companies) consists at the present 
time of 61,005 persons of all grades, and these are 
made up as follows: — 

Salaried officers and clerks 7420 

Drivers, firemen, guards, breaksmen, and signalmen 9i47l 
Other servants working at weekly wages in the 

various departments 44»1I4 

Total 61,005 



About 25,000 of these persons are engaged in one 
way or another in connection with the working of the 
traffic, the remainder being clerks, artificers, labourers, 
etc. A certain percentage are boys in training in the 
various departments, and the total includes about 
180 girls and women who are employed at the principal 
goods stations in the performance of certain duties in 
connection with the accounts department, for which 
they are found to be peculiarly suitable. This experi- 
ment was first tried some years ago, and being found 
to be fairly successful, both on the score of economy 
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and efSciency, is being gradually extended within 
certain limits. 

To carry on the traffic of a great railway, one of 
the main essentials is a "highly-trained and thoroughly 
qualified staff, and it may justly be said that the com- 
panies spare neither trouble nor expense in securing 
and maintaining this most important requirement. The 
practice adopted by the London and North- Western 
Company, and it is, in the main, the one which is 
observed by all English Railway Companies, is to 
appoint lads about fourteen years of age as boy 
porters, telegraph boys, and for other similar employ- 
ments ; these lads grow up in the service, and by the 
time they reach manhood they have become experi- 
enced in railway duties in their various branches, and are 
eligible for filling such posts as become vacant. The most 
scrupulous attention is paid to the training of signal- 
men, a class of men the difficult and responsible nature 
of whose enployment can hardly be exaggerated, and 
they are never entrusted with the sole charge of signals 
until they have received a specific course of instruction in 
the duties. The period of training varies according to 
the importance of the posts at which the men are to 
be stationed, but their appointments are not confirmed 
until the superintendent of the division has certified that 
he has examined the men, and finds them to possess every 
qualification for the posts they are to fill, including 
freedom from colour-blindness, which is a fatal defect 
in a railway servant. The guards of passenger trains 
are usually chosen from the ranks of the porters ; and the 
goods train guards, or brakesmen, are selected from 
the goods porters, shunters, and men of that class ; but 
all these men are subjected to a rigid examination 
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before being appointed, and due regard is had, not only 
to their knowledge and experience, but to their general 
intelligence, capacity, and character. 

For the superior positions of inspectors, foremen, 
station-masters, and the higher grades of the service, 
it is the invariable rule to select men from the lower 
ranks, solely on the ground of merit, the best man for a 
particular post being chosen, irrespective of seniority 
or any other circumstance. Thus it is no unusual thing 
for a station-master, by reason of special aptitude, to 
rise to the position of divisional superintendent, and 
even of General Manager. 

As regards the highest positions, at the time when 
railways were a new feature in the social life of the 
country, and their promoters looked around them for men 
suitable to direct their operations and control the large 
number of persons engaged in working them, they found 
none who, in their opinion, at that time, were so suitable 
as officers who had retired from the army and navy, it 
being supposed that their acquaintance with discipline, 
and the habits of command they had acquired in the 
pursuit of their former avocations, would stand them in 
good stead in their novel career. Thus, in connection 
with the London and North- Western Railway, we recall 
the names of Cavptain Huish and Captain Bruyeres ; the 
North Eastern Company appointed Captain O'Brien as 
their general manager ; the Lancashire and Yorkshire, 
Captain Lawes, R.N., and the Caledonian, Captain 
Coddington, R.N., besides other officers of the two 
services, whose names might be mentioned. As time 
went on, and the strictly commercial character of these 
great undertakings became more evident and pro- 
nounced, it was perceiv ed that the duties of the highest 
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positions in connection with them required for their 
efficient performance men who had received a business 
training, and were thoroughly acquainted with all the 
details of railway working. It thus became gradually 
the practice to promote men of talent and capacity from 
the lower ranks of the service, from one post to another, 
through the intervening grades, until they reached the 
highest positions attainable, and the present writer can 
recall, within his own personal experience, many cases 
in which men have risen from subordinate posts to 
become general managers of some of the most important 
railways in the kingdom. 

Thus the humblest railway servant, if he does not, 
like one of Napoleon's corporals, carry a marshal's 
bdton in his knapsack, may at least contemplate a field 
of possible promotion of almost as wide a scope. 

It is scarcely necessary to say that engine-drivers are 
very carefully trained for their duties before being 
entrusted with the charge of a locomotive. They 
usually commence service as lads in the engine sheds, 
where they are employed as cleaners ; after a time they 
are promoted to be firemen ; then to be drivers of goods 
trains ; next to be drivers of slow or local passenger 
trains, and, ultimately, the most experienced and 
intelligent men are selected to drive the express pas- 
senger, and mail trains. 

The Company are very far from being unmindful of 
the material welfare of the men they employ, and indeed 
it is their constant study to maintain the most cordial 
and friendly relations with them, and to make them 
feel that their employers have a sincere interest in them 
and in their well-being at all times, apart from the mere 
buying and selling of their labour ; in fact, they are 
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taught to regard their employers as their best friends 
and advisers, as should be the case in every department 
of labour where proper relations exist between master 
and man. 

Several funds or societies have been established 
in connection with the Company's service, in order to 
enable every member of the staff to make prudent pro- 
vision against the results of accident, sickness, death, or 
old age, and a brief description of the working of these 
societies, which, judging from the success which has at- 
tended their operations, may to some extent be regarded 
as models of their kind, may not be without interest. 

The first, and in some respects the most important, is 
the "Superannuation Fund Association," which was also 
the first established, having been in existence since 1853, 
and is for the benefit only of the salaried officers and 
clerks of the Company, its object being to provide each 
contributing member with a superannuation allowance 
on his retirement from the service at the age of sixty 
years, or at any earlier period should his health perma- 
nently fail, provided he has been at the time of his 
retirement a paying member for ten years. 

There is also a payment to the member's representa- 
tives in the event of his death before superannuation. 
Membership is compulsory upon every servant of the 
Company receiving a monthly salary, and is in fact made 
a condition of entering the service, with the proviso, 
that no person is permitted to become a member after 
the age of 26 years. 

The members' contributions amount to 2\ per cent, 
per annum upon their salaries, deducted monthly from 
their pay, but the Company contribute, in respect of 
each member, an amount exactly equal to his own 
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contribution. The accumulated balance is invested 
in the hands, and under the trust, of the Company, at 
such average rates of interest as the Company, from 
time to time, pay on their debenture bonds and mort- 
gages, the interest being carried to the credit of the 
fund at the close of each half year. The fund is 
administered by a committee of six persons, three of 
whom are nominated by the directors, and three are 
elected by the members. In the event of the death of a 
member before superannuation, his representatives 
receive either the equivalent of half-a-year's average 
salary, calculated over the whole term of his contribu- 
tions,or the sum of his own contributions and those of the 
Company in his behalf, whichever be the greater. Any 
member retiring from the Company's service before 
superannuation, bond fide of his own accord, receives 
back one half the amount of his own contributions to 
the fund. A member whose engagement is terminated 
by the Company from any cause other than fraud or 
dishonesty receives the whole of his own contributions, 
but if he is dismissed for dishonesty, he may, in the 
discretion of the Committee, forfeit the whole. 



Years of Con- 
tribution 
completed. 


Superannua- 
tion in per- 
centage 
of averas^e 
salary. 


Years of Con- 
tribution 
completed. 


Superannua- 
tion in per- 
centage 
of average 
Salary. 


Years of Con- 
tribution 
compleied. 


Superannua- 
tion in per- 
centage 
of average 
Salary. 


Years of Con 
tribution 
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The pensions of those members who remain in the 
service and claim them are calculated upon the foregoing 
graduated scale, to which, however, an addition of ^-^ 
or 8J per cent, is made, in accordance with a supple- 
mentary regulation prescribed by the actuaries since the 
scale was laid down. 

The fund has, at the present time, 6,547 members, its 
revenue amounting to ;^63,ooo per annum, and its 
accumulated balance to more than seven hundred and 
forty-two thousand pounds. Yet, the actuaries who, in 
accordance with the Deed Poll, thoroughly investigate 
the position of the fund every five years, have hitherto 
advised that the benefits are the maximum that can 
safely be accorded, consistently with maintaining the 
association upon a sound financial basis. 

The " London and North- Western Insurance Society" 
was established in 1871, its object being to provide for 
every member of the wages staff, except those in the 
Locomotive Department (of whom more hereafter), 
pecuniary relief in cases of temporary or permanent 
disablement, arising from accident occurring while in 
the discharge of duty, and also a payment in all cases 
of death, whether the result of accident or natural 
causes. Membership of this Society is compulsory 
upon all men on joining the service, and each man is 
called upon to sign an agreement under which the 
Company undertakes to contribute to the funds of 
the Society a sum equal to five-sixths of the pre- 
miums from time to time payable by the employ^, 
and the latter agrees to accept such contributions, and 
any advantages to which he may be entitled under the 
rules of the Society, in satisfaction of any claim which 
he or his representatives might otherwise have had 
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under the provisions of the Employers* Liability Act " 
of 1880. By these means, for a small payment, the 
men, or their families, become entitled to a substantial 
sum in case of death or disablement, without any 
delay or any question being raised as to the circum* 
stances of the accident from which they suffer, and this 
is far more to their advantage than being left with the 
questionable privilege of claiming under the Act, with 
all the delay, expense, and doubtful result of legal 
proceedings. Moreover, a state of good feeling is 
engendered between the men and their employers 
which could not be the case to an equal extent if each 
were taught to look upon the other as a possible 
opponent in litigation, and any legislation such as has 
from time to time been threatened in the direction of 
preventing the men from contracting themselves out 
of the provisions of the Act is justly viewed by 
the majority of the London and North-Western 
employes with dislike and dread, and is much to be 
deprecated alike in their interest and that of their 
employers. 

The premiums payable by the members are as 
follows : — 

Class i. — Passenger Guards, and Breaksmen, and 
(optionally) men of other grades 
receiving wages of 22 s. per week and 
upwards 3d. per week. 

H 2.— All other Wages staff, except those in 

Class 3 ... ... ... •.• •„ 2d« n 

^ 3. — Boys and Persons whose Wages are 

under 12s. per week id n 
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The scale of benefits is as under : — 



Sum insured ic 
case of death 
arising from 
accident whilst 
inthedischarge 
of duty. 


Allowance in case of 
permanent disable- 
ment and incapa- 
city to resume 
employment 
arising from acci- 
dent whilst in the 
discharge of duty. 


Weekly allowance in case 
of temporary disable- 
ment by accident whilst 
in the discharge of 
duty. 


1 

Sum insured in case 
of death from any 
cause not provided 
for in columnNo.!. 


During continuance of 
disablement, not 
exceeding 53 weeks. 


£ 

Class I lOo 
„ 2 80 
», 3 40 


£ s. d. 
100 
80 
40 


s. d. 
21 
14 

7 


|;^IO 
5 



The members elect delegates to represent them at 
the general meetings, viz., five for each of the twelve 
districts into which the line is divided, and the affairs of 
the Society are managed by a committee of 15 persons, 
12 of whom are elected by the delegates from their own 
body, one representing each district, and three members 
are nominated by the Directors and are termed the 

Company's nominees." 

On the 31st December, 1892, this Society consisted of 
46,549 members; its income for the year 1892 was 
upwards of ;£^39,Soo, and it had an accumulated balance 
in hand of more than ;£'2 5,000, the amount paid out to 
the members in the shape of benefits during the year 
being nearly ;^38,ooo 

The London and North - Western Provident and 
Pension Society," an offshoot of the Insurance Society, 
was established in 1874 with the object of providing a 
weekly allowance in cases of ordinary sickness for the 
men composing the wages staff of the Company (other 
than those employed in the locomotive department) ; 
a retiring allowance for permanently disabled members ; 
and a sum at death in all cases not provided for by the 
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The Society is managed in the same way, and by 
the same committee, as the Insurance Society. It has 
upwards of 31,000 members, with an income from all 
sources of ;f4S,ooo, and an accumulated balance of 
upwards of ;^i43,ooo, the amount paid to members in 
the shape of benefits, under the various heads, during 
the year 1892, being upwards of ;£'34,ooo. 

The " London and North- Western Pension Fund," 
for the benefit of the wages staff, was established as 
recently as 1883, and has therefore been in operation 
less than six years. Its object was to provide a retiring 
pension for members after they attained the age of 65, or 
for such members as, having reached the age of 60 years, 
were no longer able, by reason of failing health or 
impaired energies, to continue at work. There are two 
classes of members, and a man on entering the service 
may elect to join either one class or the other. First^ 
class members pay 2d. per week, to securer pension oti 
retirement of los. per week, while second-class members 
,7ay id. per week, and are entitled to a pension of 7s. 
per week. 

The Company contribute upwards of ;^6,ooo per 
annum to this fund, which is administered by the same 
committee as the Insurance Fund. 

With a view to consolidate the two Funds, and thus 
enable them to be worked for the greater advantage 
of the members, arrangements were made, as from 
the 1st January, 1889, to amalgamate the Provident 
Society with the Pension Fund . New members entering 
the combined society, who were not previously members 
of the former Provident Society or Pension Fund, upon 
attaining the pension age will not, on leaving the 
service, be entitled to receive a retiring gratuity, but will 

G 
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in lieu thereof be allowed an increased pension of 2s, 
per week. To those who were members of the former 
societies it will be optional whether they take the 
retiring gratuity or the increase of pension. 

It has been thought that the case of the men employed 
in the locomotive department differs in some degree 
from that of the men engaged in the traffic and perma- 
nent way departments, seeing that amongst a body of 
men who are continually coming and going, and consti- 
tute, in fact, a sort of floating population, no scheme 
which provides for a large surplus or reserve fund would 
be equitable, and therefore the following plan has been 
adopted : — 

A society has been formed, or rather two societies — 
one for Crewe works and one for the engine drivers, 
firemen, and others comprising what is known as the 
"running department." These societies are managed 
by delegate* elected by the members, assisted by repre- 
sentatives of the Company; and there is a scale of 
benefits ranging, according to the grade of the men, 
from £\o \,o £\qo in the case of death or permanent 
disablement from accident on duty, with a weekly 
allowance in case of temporary disablement from any 
cause, and a payment in the event of death from natural 
causes. The expenses are met by calls upon the mem- 
bers from time to time throughout the year, as necessity 
arises, but averaging from five to ten calls per annum 
ranging from 4d. to is. per call, according to the men's 
pay, the Company supplementing these payments by 
liberal contributions. The number of men in these two 
societies amounts to upwards of 15,000. 

By means of these twin societies, the men employed 
in that most important branch of the railway service^ 
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the Locomotive Department, are enabled, at an expense 
to themselves so small as hardly to be felt, to make a 
substantial provision against the results of illness and 
of death, either from accident arising in the discharge of 
their duties, or from natural causes. 



CHAPTER IV. 



Permanent Way. 

We have had occasion to remark in a former chapter 
that the permanent way of a first-class English railway 
of the present day represents a very advanced stage 
of development as compared with the rude methods of 
construction of the earlier railways, and perhaps this fact 
can most forcibly be illustrated bya brief retrospect of the 
various changes and improvements which have from time 
to time been introduced, and which have finally resulted 
in giving us the magnificent steel track of the present age, 
upon which a train weighing, with its engine, nearly 
300 tons may travel with ease, safety and comfort at a 
speed of from fifty to sixty miles an hour. 

As we have already seen (Chap. I.), the earliest con- 
ception of a railway or tramway found its embodiment 
in a wooden track consisting of oak rails laid upon 
blocks of wood about two feet apart, and upon which 
carts with flanged wheels were drawn. Tramways 
of this description are said to have existed in the 
neighbourhood of Newcastle-on-Tyne more than two 
hundred years ago. Nicholas Wood, in his " Treatise 
on Railroads," published in 1825, gives the Coalbrook- 
dale Iron Works Company the credit of being the first 
to construct cast-iron rails, which they are said to 
have done in 1767, the rails being $ feet long, 
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4 inches wide, and \\ inch thick, with three holes drilled 
in them, by means of which they were fastened to 
oak rails, these latter being in turn laid upon 
sleepers. 

In 1776 we find in use, at the Sheffield Colliery, 
cast-iron rails of an angular section (Fig. i), laid upon 
wooden sleepers, and which required no flanges to the 
wheels. Tramways constructed in this manner exist, 
and are in use in some parts of the country at the 
present time. 




Fig. I. 

Sheffield Colliery Tramway of 1776, 

In 1789 a railroad or tramway was constructed at 
Loughborough, having cast-iron "fish-bellied" rails, from 
three to four feet in length, resting on stone blocks 
instead of wooden sleepers, and requiring flanged 
wheels (Fig. 2). 

The first malleable iron rail was patented by J, 
Birkenshaw, in 1820, and this form of permanent way, 
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with rails weighing 28 lbs. per lineal yard, was used on 
the Stockton and Darlington Railway, and was subse- 
quently adopted by George Stephenson when he con- 
structed the Liverpool and Manchester Railway ; but 
he increased the weight of the rails to 35 lbs. per 
lineal yard, their length being i S feet. The rails rested 
for the most part on solid stone blocks, laid diamond 
fashion, but on embankments and on peaty ground oak 
sleepers were used (Fig. 3). 

These rails, as will be seen from the illustration, 
were of the " fish-bellied " pattern, but in practice, and 
as the demand increased, these were found troublesome 
to roll, and this difficulty led to the introduction of the 
flat-bottomed or " flat-footed " section of rail, combining 
a solid head with a flanged base. This is known as the 
"Vignoles" rail (Fig. 4, No. 4), and, although stiU 
largely used in the colonies and abroad, it is very little 
in use in this country except in the case of lines laid 
down for temporary use by contractors. 

Another form of rail, known as the "Bridge" rail 
(Fig. 4, No. 3), was introduced by Brunei contempo- 
raneously with the " Vignoles " rail, and this section of 
rail, laid upon longitudinal instead of transverse sleepers, 
was adopted as the standard form of permanent way on 
the Great Western Railway. 

In 1837 the double and equal-headed reversible 
rail, as shown by Fig. 4, No. 5, weighing 84 lbs. 
per lineal yard, was originated by Joseph Locke, 
and was adopted on the Grand Junction Railway. It 
was originally intended, when one head was worn 
out, to turn the rail and use the other, but it was 
found in practice that, unless the rail was turned very 
frequently, the lower head became indented, where 
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it rested in the chairs, to an extent which rendered it 
unfit for a running surface. This section of rail is still 
in use on some of the railways in this country, but it is 
being rapidly superseded by the " bull-headed " section 
(Fig 4, No. 6), which is simply a refined and enlarged 
copy of George Stephenson's single-headed rail, and was 
used in very nearly its present form on the Shropshire 
Union Railway some forty years ago. 

Up to the year 1847 the ends of the rails rested in 
joint chairs, but in that year Mr. Bridges Adams intro- 
duced the suspended joint with fish-plates (Fig. 5, No. 
i),by which a much greater degree of elasticity was im- 
parted to the permanent way. The innovation was not 
adopted upon the London and North- Western Railway 
until the year 1853, but although, since then, many 
other plans have received a trial, and some hundreds of 
patents have been taken out, this form of connecting 
the rails is found to be the most simple and effectual, 
and, with one improvement, which is shown by Fig. J 
No. 2, is still used universally on the London and North- 
western Railway. 

Rails have gradually increased in length, in depth, 
and in sectional area, but perhaps the greatest improve- 
ment which has been effected in them is in the change 
of material from malleable iron to Bessemer steel. Steel 
is not only found to be more homogeneous, generally 
wearing uniformly from end to end, but its strength is 
half as great again as that of iron, and the rail may 
thus be reduced in weight by abrasion and corrosion to 
an extent that would be unsafe in an iron rail. On the 
other hand, it is only fair to add that steel corrodes 
more rapidly than iron (in the proportion of about five 
to four), and in tunnels, and in manufacturing districts 
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where sulphurous and other acid gases are present In 
the atmosphere, the life of the rail is shortened to a 
material extent. On the whole, however, the balance of 
advantages is greatly in favour of steel. 

Fig. 4, No. S (A), shows the section of a double- 
headed rail which has been in use for twenty years in the 
main line at a large station, and subsequently for five 
years in a siding, and one head of which is quite worn 
out. This is, of course, an extreme case, but it very 
forcibly indicates the possible reduction of sectional 
area in a rail constructed of first-class material. On the 
other hand, Fig. 4, No. 6, shows the section of a rail 
which is no longer fit for the main line, but might still 
be used in a siding; in both these cases it will be 
observed that corrosion has more or less had the efiect 
of reducing the portion of the rail not in contact with 
the wheels, and that the original shape of the head of the 
rail is no longer recognisable, so great is its reduction 
and deformation under the heavy percussive and 
abrading forces to which it has been subjected. 

The improved form of permanent way actually in use 
upon the London and North- Western Railway at the 
present time is seen in Fig. 6. It consists of wooden 
sleepers, laid transversely, and which are of well-seasoned 
Baltic timber, into which creosote oil has been forced 
under pressure to the extent of 3f gallons to each 
sleeper. The sleeper, which is 9 feet in length, 10 
inches wide, and S inches deep, when creosoted, weighs 
150 to 160 lbs. To each sleeper two cast-iron chairs, 
each weighing 45 lbs., are secured by two iron spikes 
and two galvanised iron screws, a layer of hair felt 
being interposed between the sleeper and the chair. 
The spikes are cup-headed, slightly tapered, 6 inches 
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in length, and weigh 19 oz. each. The screws have a 
hexagonal head, are also slightly tapered, and weigh 
20 oz. each, their length being 6| inches. A creosoted 
oak ferule or socket is inserted in each hole in the chair, 
through which the screws are driven, so as to obtain a 
mechanical fit by simple means. The steel rails, which 
are laid in the chairs, are of the single-headed section, 
30 feet in length, and weigh 900 lbs., or 90 lbs. per 
lineal yard. It may be mentioned that over bridges, 
and for some other special purposes, about 10 miles of 
rails have been laid upon the London and North- 
Western Railway which are 60 feet in length. 

Each 30 feet rail rests on ten sleepers, and is secured 
in its place by creosoted oak keys 6 inches long, 3f inches 
wide, and 2\ inches thick, driven between the rail and the 
chair, outside the rail. The fish-plates by which the raHs 
are joined (Fig. S,No. 2) are 20 inches in length, si inches 
deep, and weigh 54 lbs. per pair. The four bolts by which 
they are secured to the rails are square-headed, with a 
Whitworth thread 9 to the inch, the nuts being hexagonal. 

A certain number of iron and steel sleepers have been 
laid down on the London and North-Western Railway 
experimentally, the first step in this direction having 
been taken eight years ago. The results have been 
varied, a percentage of the sleepers having failed, while, 
on the other hand, a larger percentage appear to be 
standing well ; but, on the whole, a sufficient time has 
not yet elapsed to fairly test their durability. 

Permanent way engineers insist that the first and 
last requisite for the maintenance of a sound and good 
permanent way is a perfect system of drainage. The 
formation requires to be kept as dry as possible, and to 
this end, if the material is of a porous nature, retentive 
of moisture, it should be well drained by means of 
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rubble or pipe drains ; if it is not of a porous character^ 
as, for instance, stiff clay or rock, the surface should 
be formed with a section similar to that of a well- 
constructed macadamized road, so as to throw the 
water quickly off its surface to the side ditches. Upon 
such a formation should be placed a layer of bottom 
ballast of uniform size and durable quality, free from 
dirt or any substance which absorbs and retains 
moisture. Upon the bottom ballast, the sleepers will 
be laid, and with a sufficient quantity of top ballast, 
which should be equally clean and durable, although, 
preferably, of smaller size, the line will be raised and 
adjusted to its intended level, the plate-layers, in laying 
the sleepers, taking particular care to obtain a 
uniformly solid and level bed for each sleeper, so 
that it may take precisely its proper share — no more 
and no less — of the weight of the passing trains. 
Skill and attention displayed at this stage meet with 
their due reward, and much subsequent trouble and 
anxiety is saved to the permanent way inspector, who 
has a length of road to maintain, if he takes care that 
his sleepers are not bedded on irregularly-sized lumps 
of stone, that his chairs are fixed to a uniform gauge, 
and that the sleepers are placed at right angles to the 
direction of the line, and well packed, or beaten up, as 
firmly under one rail as the other. He should see that 
his rails are not bent in unloading, that all crooked or 
defective fish-plates, spikes, and screws are rejected ; 
that his curves are of uniform curvature, and with 
super-elevation proportioned to the radii, and that 
many other apparently insignificant precautions are 
not neglected, all of which contribute to the construc- 
tion of a sound and perfect permanent way over which 
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heavy trains may travel safely and smoothly at a high 
rate of speed, and with a minimum wear and tear and 
expenditure of motive power. 

The intersection of one rail with another at any angle 
is termed a " crossing," and these crossings are so con- 
structed with wing rails and check rails as to guide the 
flange of the wheel, and ensure its taking the required 
direction at the point of intersection. The simplest 
form of crossing is where the rails intersect each other at 
right angles (Fig. 7, No. 2), but such crossings are of 
rare occurrence. When the rails intersect at any other 
than a right angle, the crossings are of two types. 
When the external angle of intersection is acute (as 
at a, Fig. 7, Nos. i and 3), the crossing is known 
as a single or "V" crossing, but where the angle of 
intersection is obtuse (as at B, No. 3), it is called a 
" diamond " crossing. " Diamond " crossings occur 
only in pairs. 

No one practically acquainted with diamond cross- 
ings can stand on the footplate of an express engine 
running through a large station, where there may be 
several diamond crossings, without his attention being 
drawn to them. The knowledge that there is a break 
in the continuity of both rails at the same point, over 
which there is nothing but the momentum of the train to 
carry him in safety, interests his mind as the fence does 
the rider when his horse is leaping over it. 

The general regulation in England is that diamond 
crossings should not be more acute than 1/8, the break 
in the continuity of the rail being then about 3' 4' 
and the distance over which a wheel flange is uncon 
trolled being about it less, or 2' 4". 

If the train is running smoothly at the time, and 

H 
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the diamond crossing is in proper order, nothing can be 
more certain than that it will keep in its proper direction, 
and the faster the train travels, the shorter is the time 
during which any disturbing force can operate to divert 
it. 

The safety is inversely as the length of the break, 
which varies with the angle, and, if the lines leading to 
the crossings are regular and straight, the safety increases 
with the speed. 

In the majority of cases, derailments at diamond 
crossings are caused by anything which may set the 
vehicles oscillating violently, and by blows and jerks 
between them when the longitudinal centres of the 
vehicles are not in the same straight line ; thus, an 
extremely unfavourable condition is when diamond 
crossings are on, or are approached by, curves or reverse 
curves traversed by loosely-coupled vehicles, violently 
buffered up in stopping by the sudden application of 
the engine-brakes, or jerked in starting, particularly if 
the vehicle on the diamond crossing be a light one 
between two heavy vehicles, or, when the driving-wheels 
of an engine commence to slip on the crossing, or 
vehicles are being propelled over it, as in shunting. 
In such conditions as these, vehicles are frequently 
derailed. Bent axles, and other defects in the rolling- 
stock tend in the same direction. 

From this it will be seen that a passenger carriage is 
less likely to be derailed than a goods waggon, both 
because they are kept in a more perfect condition, and 
because they are far less frequently shunted; also 
when carriages form a train, they are less often propelled 
at stations and they are close coupled, which tends to 
diminish oscillation. 
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There are 2,592 such crossings on the London and 
North-Western system of railways, 1,500 being in the 
main line, and there have been 625 cases of derailment 
in four years, 393 on crossings in running lines, and 232 
in sidings. 

Derailments take place twice as frequently on curved 
lines as on straight, the numbers being in the following 
proportion : — 

Outside Straight 
Imidi rail of curves, rail, lines. 
Vehicles ... 17 25 21 

Engines only ... ... ... 3 2 i 

The number of each class of vehicle derailed has 
oeen nearly in proportion to the following numbers : — 

Carriages ... ,„ ... ... .. i 

Engines ... ... ••• ••• ... 19 

Waggons ... ... ... ... ... 156 

Of the 625, 362 were propelled, 149 drawn, no no 

record. 

Causes assigned : Defective vehicles, 48 ; long 
loads, 11; violent shunting, 51; slipping, 72; blows 
and jerks, 322 ; buffer-locked, 7 ; tail rope, 8 ; no 
record, 106. 

For " V " crossings, check rails are provided (pt and n 
No. I, Fig. 7), which, by holding one wheel on an 
axle to its proper course, prevents the wheel at the other 
end of the axle from taking the wrong side of the point 
of the crossing between m and n. The check rail n 
guides the flange when a wheel is travelling from 
F to G, and the check rail m guides it in the direction 
H to K. 

From an inspection of these diagrams (Fig. 7) it 
will be easy to trace the course of the wheel flange, 
which is always on the inner side of the wheel. 
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To turn a train off one line of railway and on to 
another which connects with it, a pair of tapered mov- 
able rails, called " switches," or " points," are made use 
of (see Fig, 7, No. 4). These are connected by 
rods with a lever in the signal cabin, and worked by 
the signalman ; the lever being so controlled mechani- 
cally that it is impossible for the signalman to lower the 
signals for a train travelling in the direction of the arrow 
on line " B," until the " points," or " switches," have been 
placed in their proper position, as at D. On the other 
hand, before the signal can be lowered for the line A 
the switches must be placed as at E. 

F^g' 9 gives a view in perspective of a pair of 
switches, and shows the manner in which they are 
worked. 

There is one important feature in the formation of a 
well-constructed permanent way, which is known as 
the super-elevation of the outer rail on curves. Any 
one who has witnessed the evolutions of a circus rider 
will have observed that both horse and rider, in order 
to maintain their balance, incline their bodies towards 
the centre of the ring, and the greater the speed, the 
greater is their deviation from the perpendicular. In 
order to enable a train to do by mechanical means 
what the rider does by muscular power — that is, to 
balance the centrifugal force of a train running round a 
curve — it is necessary for the outer rail on a curve to 
be raised somewhat above the inner rail, and the 
smaller the radius — that is, the sharper the curve — and 
the higher the speed of the trains, the greater must be 
the super-elevation. In practice it must be adjusted 
to the average speed of the fastest trains that are likely 
to run over it — that is, the express passenger trains. 
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Railway curves are invariably arcs of circles of 
greater or less radius, except for a short length, where 
they join or leave the straight line. Where the radius 
of the curve is uniform, an uniform super-elevation is 
given to the outer rail, but this elevation dies away 
gradually to the straight line, where the rails become 
level. As the super-elevation decreases, the radius of 
the curve increases until it becomes infinite, or, in other 
words, until the straight line is reached. 

The various tables of super-elevation in use on all 
the principal railways in Europe are based upon the 
formula : 

153 V2 

S= 

R 

S = Super-elevation in metres ; 

R = Radius in metres ; 

V = Speed in metres per second. 

If it be asked what is the steepest gradient a railway 
should have, the answer is, " The best that can be 
obtained under all the circumstances ; or, in other words, 
the nearest to a dead level.'' There are cases in which the 
physical conditions of a country will only permit of a 
railway being constructed with sharp curves and steep 
gradients, except at a practically prohibitive cost. It is, 
nevertheless, a fact that the less the deviation from 
a straight line and moderate gradients, the greater 
is the safety and economy of working ; and, in con- 
structing a main line of railway, it is frequently 
worth while to incur heavy outlay at the outset rather 
than handicap the undertaking with difficulties of 
working, which will place it at a disadvantage in 
competing with other railways for the same class of 
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traffic, for which punctuality and speed are of the 
first importance. 

In practice it is usually found that sharp and frequent 
curves are associated with steep gradients, and, upon 
railways which have to be constructed in this manner, 
the trains must necessarily be lighter, and the average 
speed must be considerably less than where the conditions 
are more favourable. Such lines are, therefore, in pro- 
portion to the traffic carried over them, more expensive 
to work and maintain ; but as the weight of the train, 
the class of locomotive used, and all the other arrange- 
ments for conducting the business are specially adapted 
to the circumstances, such a line as this probably 
involves less trouble and anxiety in working than a 
railway which is generally level, but which has one or 
more long and steep gradients in its course. In the 
latter case, the steep gradient is the exception, and not 
the rule ; all the conditions are adapted to the mainten- 
ance of the high rate of speed expected with heavy 
trains on fair gradients, and yet the engines must have 
sufficient adhesion and steaming power to surmount the 
difficulties of the exceptional gradient. In some cases, 
the plan is adopted of attaching an auxiliary engine 
(called a bank engine") to the rear of the train at the 
foot of the incline ; but this involves an additional 
stoppage and the loss of valuable time, and special 
precautions are required to enable the operation to be 
performed with certainty and safety. 

The extent to which the average speed of trains is 
affi^cted by the mode of construction of a railway is 
strikingly illustrated by the table on page 105, which 
gives particulars of the curves and gradients, and 
the speed of the trains, upon the main line of the 
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London and North-Western Railway from London 
to Carlisle, upon the Buxton Branch, the Central 
Wales line, and the Merthyr, Tredegar, and Abergavenny 
Branch. 

It will be observed from this table that upon the 
Merthyr, Tredegar, and Abergavenny Branch, with its 
steep gradients and severe curves, the trains can only 
run at less than half the average speed that can, without 
difficulty, be maintained upon the main line, and it may 
be added that, while upon the main line the load drawn 
by a goods engine is five tons to every ton of engine, 
on the Merthyr Branch the load is only three tons to 
every ton of engine, notwithstanding the low rate of 
speed. 

The following may be mentioned as instances of 
specially steep gradients for short distances : — The 
incline to the Fruit Market at Edge Hill, near Liver- 
pool, is I in 24 for 173 lineal yards, and the load which 
can be drawn up it is only 2\ times the weight of the 
engine. On the Hopton incline, on the Cromford and 
High Peak Railway, there is a gradient of i in 14 for a 
length of 440 lineal yards, and on this an engine is only 
able to draw its own v/eight of load. 

On the other hand, on an easy gradient, a coal engine 
will draw from eight to ten times its own weight, and 
between London and Carlisle 2\ tons of passenger train 
load can be drawn for every ton of engine at an average 
speed of from 45 to 50 miles an hour, and if this is 
compared with the same load conveyed over the Merthyr, 
Tredegar, and Abergavenny Branch at a speed of only 
22 miles an hour, the effect of curves and steep 
gradients upon the working of a railway will be seen 
at a glance. 
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Sharp and reverse curves add to the train resistance 
and increase the risks attending a high rate of 
speed, and they also largely contribute to the fatigue 
experienced by a passenger after a long railway 
journey. 

The high speeds which now prevail on the principal 
railways, both in Great Britain and abroad, are, 
no doubt, the natural result of competition. Such 
speeds are admittedly not in the interest of the rail- 
way companies, for they involve greater expense in 
construction and working, while the passenger pays 
no more for travelling at fifty miles an hour than 
he would if the speed were half that rate. At the 
same time, the public like to travel fast, and in these 
days of high-pressure, the railway, which, in this 
respect, did not cater for its patrons to as great an 
extent as its competitors, would soon find itself distanced 
in the race for popularity and consequent profit. 
But the maintenance of high rates of speed very 
largely, though not entirely, depends upon the perfect 
design, construction, and maintenance of its permanent 
way. 

One very important factor is the nature of the gra- 
dients of the railway, for the ideal railway for speed 
would be one laid on a dead level from end to end. 
This is in practice, of course, impossible, and every 
difference of level has its effect, greater or less, on the 
rate of speed, for, although it might be supposed that 
the time lost in mounting an adverse gradient would 
be balanced by the increase of speed in descending on 
the other side, this is not found to be the case in 
actual practice when the average speed is high and the 
gradients long. Moreover, caution dictates a limitation 
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of speed in descending a steep gradient if there are any 
junctions or stations in the course of it, so as to keep 
the train under necessary control ; and, while it is not 
customary in this country to lay down any hard-and- 
fast regulations for such limitation, the drivers of 
express trains, who are always careful and experienced 
men, are expected to use a certain amount of prudent 
discretion, based upon their knowledge of the line 
they are passing over, and have regard to the 
weight of the train, the brake power, the weather 
and consequent state of the rails, and the nature of 
the gradient. 

The number and nature of the curves on the railway 
have a very material effect on the average rate of speed 
which can, with safety, be maintained. Probably no 
locomotive engines have, as yet, been constructed 
which are capable of hauling a train of average 
weight at a speed which would be incompatible with 
safe travelling, on a straight railway with a perfect 
permanent way ; but where there are curves, especially 
reversed curves, of less than 20 or 25 chains radius, 
abnormal speeds are accompanied by such an amount 
of oscillation as to suggest caution and some abate- 
ment of speed, with a view both to safety and 
comfort. 

Besides the friction between the wheel flange and 
outer rail, due to centrifugal force, the tendency of a 
wheel to become derailed when passing round a curve 
arises from the axles not being strictly radial, and 
to the inevitable sliding of wheels fixed on axles 
caused by the unequal length of the inner and outer 
rails. It is true that the more general use of bogie- 
frames and radial axles renders the wheel-base much 
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more flexible, but speed-rates are only occasionally and 
accidentally in exact proportion to the super-elevation, 
and coned wheels on a line of normal gauge are only 
proportioned to the radii of the inner and outer rails 
of one particular curve, and soon become irregular by 
wear. On the most perfect permanent way^ the 
radius and super-elevation of any curve, however skil- 
fully adjusted at the outset, soon become sensibly 
irregular, while, at the best, they are only approximately 
exact. 



Radius. 
Chains. 



Number 

of 
Curves. 



Total Ixjngih 
of 
Curves. 
Feet. 



ToUl Curvature 
ia 

Degrees. 



8 
lO 
II to 
i8 „ 
23 „ 
27 

29 w 
35 „ 
37 « 
41 „ 
51 „ 
61 „ 
81 „ 
102 „ 

153 » 
205 

305 
405 



17 

22 
26 
28 
34 
36 
40 
50 
60 
80 
100 
150 
200 
300 
400 
8,685 



Total. 



Number of 
Curves per 
mile. 



10 
7 
4 
18 
10 
14 
30 

45 
106 
72 
117 
89 
59 
17 
18 



621 



2-48 



192 
07 

30S 
2.803 

3152 
2411 

13573 
10,251 

10,375 
23,325 
5i»577 
134,161 
89,026 
182,970 
147,104 
99,252 
23,545 
27,714 



821,894 



Average 
Curvature 
per mile. 



19-50' 
8-26' 

18-54; 
123-38 

95'ii, 

74*39 
370-31; 

251-3, 
231-14, 
44 5 -45 r 
835*58' 
1,589*26^ 

837 14' 
1,224-15' 
7508' 

342*12' 

60*25' 

36-40' 



7,315*29' 



47-59 



PERMANENT WAY. 



109 



The foregoing list may be of interest, showing the 
number, length, and total curvature in degrees of the 
curves of different radii on the main line of the London 
and North- Western Railway between London and 
Carlisle, a distance of 300 miles. 

In the following table are given all the places on the 
London and North- Western system where, by the 
working regulations, drivers are ordered to run at a 
more or less reduced speed : — 
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Nine of the above places are situated between London 
and Carlisle, one of them being a descending gradient 
of one in 87 for 55 chains, entering Euston,the terminal 
station in London. Down this incline, trains are required 
to run at such a reduced speed as will enable them to 
stop before reaching the platform if required. 

It may be added that, on the main line between 
London and Carlisle no curves exist of less than 20 chains 
radius, except at important junction stations, where 
every train stops. There are, however, three junctions 
between the fast and slow lines with reverse curves of 
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about ten chains radius, and five such junctions with 
reverse curves of about 20 chains radius. None of 
these curves can have any superelevation of the outer 
rail, and through all of them trains have to pass at 
reduced speed. 

The question of " curves of adjustnnent " has received 
much attention, and some railways use such curves 
to connect the normal curve with the tangent; but 
it is remarkable that few railways which have the 
highest speeds adopt this refinement by direct 
measurement, but are satisfied with slightly flatten- 
ing, or "easing," the curve at the junctions with 
the tangents by the experienced eye of the foreman- 
platelayer. However true a circular curve may be 
when first laid in, it is soon found (if tested by 
measuring the versines of short arcs) to have lost its 
exact uniformity of radius, and it would appear to be 
still less possible to maintain an exact parabolic or 
other curve — the principle of continuously varying 
radius is unimpeachable in theory, but unattainable 
in practice. In the construction of the works when 
a railway is made, care should be taken that the 
normal curves are ranged so as to admit of the sub- 
sequent ** easing *' at the tangent points, without less- 
ening the radius of the normal curves a little further on.* 

To maintain the permanent way of a great passenger 

*It is only right to state that the facts contained in the foregoing 
paia^raphs, relating to the effect of curves of various radii upon the 
speed of trains, are deduced from a Paper read at the Railway Con- 
j:ress held at St. Petersburgh in 1892, by Mr. Harry Footner, C.E., 
llic principal permanent-way engineer of the London and North- 
western Railway, for the late Sir George Findlay, who, at the 
time, acknowledged his large indebtedness to that gentleman for 
the technical details, upon which the paper was founded.— [Ed.] 
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railway in perfect working order, a very careful and 
complete system of organisation becomes necessary, and 
this, upon the London and North-Western, is carried out 
in the following manner :— 

Three men, with a foreman or ganger, form a gang, 
and have charge of the constant inspection and mainte- 
nance of about two miles of double line of railway, being 
an average of one man to each mile of single line ; but 
the exact number depends upon the extent of the traffic 
using the line, and the consequent wear and tear, and 
the number of junctions and sidings which have to be 
maintained. Every ten or twenty of these gangs are 
under the direct supervision of an inspector, who thus 
has a district of from 20 to 40 miles of railway. Every 
seven or eight of these inspectors are under the control 
of a chief inspector, who is therefore responsible for 
from 200 to 250 miles of railway, and who has also 
under him travelling gangs of ballasting men and re- 
layers, who are employed in renewing the permanent 
way and carrying out alterations and additions. Each 
length has also a full complement of artificers, joiners, 
masons, bricklayers, painters, blacksmiths, etc., with 
their foremen and inspectors, and these men repair 
bridges, tunnels, stations, and all kinds of buildings 
which constitute the ** works " of a railway. All these 
men, together with the Chief Permanent Way Inspector, 
and the men under him, are under the direction of a 
civil engineer of experience, who has also a staff of 
surveyors, draughtsmen, and clerks, with offices and 
workshops at the most iniportant centre of traffic in his 
district. Such a section of the railway is called a 
" Dfvision," and there are eight such divisions on the 
North-Western Railway, the eight divisional engineers 
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being responsible to an "assistant engineer" who, 
together with another assistant engineer of equal rank 
who has charge of the construction of new railways 
and other important contract works, acts under the 
instructions of the engineer-in-chief of the Company. 

The duties of the gangers comprise the daily in- 
spection of every portion of the section of line under 
their charge, and the repairs of the permanent way, 
fences, drains, and roads. They have also to report 
anything they may observe to be amiss with the 
telegraph wires, the signals, or with passing trains 
more especially during storms, fogs, or heavy falls of 
snow. They furnish their inspectors with an account 
of all materials required and used, and are responsible 
for the work performed by the men under them, which 
is of a very miscellaneous character. 

The inspectors of permanent way are responsible 
for the discipline of their men, and for keeping a correct 
account of the time they work, and the wages paid to 
them. It is their duty also to keep a record of all 
materials received and used, to see that every care is 
taken of the property of the Company, and to report 
to the chief inspector of the district, or to the divisional 
engineer, every circumstance of an uilusual character 
which may come within their knowledge. They take 
charge of the renewals of permanent way, and of the 
operations necessary in case of floods, and of landslips 
of an ordinary character. In mining districts they 
keep careful watch, and see that the railway is lifted 
and maintained when subsidences occur ; they daily 
visit portions of their districts, and are in constant 
personal communication with their gangers, acquaint- 
ing them with all instructions issued from headquarters. 
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The chief inspectors of districts are responsible for 
the general condition of the main lines, and it is their 
special duty to see that a uniform standard of main- 
tenance is kept up by each of their sub-inspectors, and 
that orders given by the engineer are duly observed 
and consistently followed out. They arrange the 
running of trains of materials, and provide for ballast- 
ing operations, and are in constant communication 
with the divisional engineers, to whom they report upon 
every matter affecting the permanent way. 

A similar chain of supervision exists in the workshops 
in each district. 

Periodical meetings of the divisional engineers are 
held, at which the various points which arise from time 
to time in connection with the maintenance and repair 
of the permanent way are discussed, and the engineers 
are thus enabled to compare notes and give each other 
the benefit of their respective experience. 

The stability of the permanent way and works of a 
great railway is frequently threatened, and ceaseless 
vigilance has to be exercised to avert the dangers 
arising from circumstances which no human foresight 
can anticipate. Embankments and sea-walls are some- 
times demolished by storms ; landslips and the fall of 
rock from overhanging cliffs may cover the rails ; sudden 
subsidences of the surface, due to mining operations, 
may take place ; bridges and viaducts may be set on 
fire, or washed away by floods ; dangerous compounds 
explode in transit, rails be torn up by collisions, or por- 
tions of tunnels may collapse. Instances of mishaps 
from all these causes have occurred in actual experience, 
and to repair the damage and restore the communication 
in the shortest possible time is the task which frequently 
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has to be undertaken by the railway engineer, occur- 
rences of the nature referred to frequently happening 
without the least previous warning. In such cases, the 
first difficulty the engineer experiences is very often 
in ascertaining, with any degree of accuracy, what has 
actually taken place, and the precise extent of the damage 
which has resulted, and he has next to determine what, 
with the time ajid means at his disposal, he is justified 
in attempting. It is often found that men, plant, and 
material can be more expeditiously obtained from some 
central depot than from local resources, although the 
depot may be a hundred miles or more from the scene 
of operations. 

A notable illustration of what can be done in this 
'/ay in an emergency by a company like the London and 
North-Western, possessing great resources, occurred 
when, in the great storm of Sunday, the 17th August, 
1879, the Llandulas viaduct, on the main line of the 
Chester and Holyhead Railway, was undermined by 
flood, and washed completely away, interrupting, for the 
time being, the traffic between England and Ireland. 
For two days, until the flood subsided, nothing could 
be done, but within the space of five days afterwards 
the railway was deviated for about half-a-mile so as to 
strike the river at the narrowest point, and a temporary- 
trestle bridge was erected, over which the first train 
passed at 2 p.m. on the 24th August, exactly 
seven days after the mishap occurred. The line was 
cut in the slope of the embankment leading to the 
old viaduct, and was everywhere placed upon solid 
ground, or upon stacks of old sleepers, so that there 
might be no settlement, and the line might be fit for the 
heaviest traffic immediately it was completed The 
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gradients were i in 23, dipping down to the river, 
and rising on the opposite side, and everything 
was finished off in the most substantial and careful 
manner ; but of course great skill and attention were 
necessary on the part of the engine drivers, and the 
difficulty of working long and heavy trains, some of 
which required three engines, over these severe and 
changing gradients, without breaking the couplings, or 
heavily bumping the carriages together, can hardly be 
exaggerated, yet no mishap occurred, and the passengers 
in the trains were scarcely aware that they were 
travelling under unusual conditions. 

The new permanent viaduct was meanwhile rapidly 
constructed, and was actually completed and opened for 
traffic on the 14th September, less than one month after 
the mishap. Its length is 224 feet, divided into seven 
spans of thirty-two feet each, and its height is fifty feet. 
Forty-two girders, each thirty-two feet in length, were 
required, and the plates and angles for each girder were 
rolled in one length. All these were made in the Com- 
pany's own steel works at Crewe, and the whole of the 
material was turned out and ready for erection within seven 
days, the steel having been manufactured, rolled, and 
worked, within that short space of time. 



CHAPTER V. 
Signals and Interlocking. 

An attempt will now be made to give some idea of 
the elaborate system of signalling the trains, which, in 
conjunction with the use of the electric telegraph, alone 
enables the traffic of a great railway to be carried on 
with safety and despatch, and which has grown up from 
the rudest beginnings side by side with the growth of 
the railway system itself. 

There is, of course, a very obvious and primary 
necessity, on any railway, for some visible indication by 
means of which the drivers of the trains may be warned 
when they may proceed, and when they must come to 
a stand, and shortly after the opening of the Stockton 
and Darlington, which was the earliest railway con- 
structed, one of the station masters is said to have 
adopted the simple expedient of placing a lighted 
candle in the window of the station-house when it was 
necessary for a train to stop. From this rude beginning 
to the complicated system of signals and interlocking 
which may be seen, for example, at Clapham Junction 
or Waterloo is a very long step in advance, and it has, 
of course, only been achieved by a gradual process of 
evolution. Thus when the Liverpool and Manchester 
Railway was first opened in 1830, the only arrangement 
made for signalling the trains was a flag by day or a 
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lamp by night, held in the hand of the pointsman, as 
he was then called, and an old print from the " Illus- 
trated London News " shows us the pointsman, or police- 
man, in the long-tailed coat and tall hat of the period, 
standing outside his hut, and making the prescribed 
motions with his flag ; but this simple device was soon 
found to be insufficient, and, about four years after the line 
had been opened, stout posts were provided, upon which 
lamps were placed by the pointsman. This really marks 
the first step in the creation of the present system of 
signalling ; but about the same time the Grand Junction 
Railway was approaching completion, and the necessity 
for some improved form of fixed signal seems to have 
been realised, since we find that the line, at its opening 
in 1837, was provided with station signals in the form 
of discs, carried on poles about 12 feet in height, with a 
lamp at the top, the disc and lamp being arranged to 
turn through a quarter circle by the pointsman actuating 
a lever at the base. If the disc was turned so as to 
face an approaching train, or the lamp showed a red 
light, it implied a signal to stop ; while, if the disc was 
turned edgeways to the driver, or the lamp showed a 
white light, it meant "go on," These signals, which 
may still be seen in use in some remote country 
districts, were fixed on the platforms at stations, or 
outside the pointsmen's huts at junctions, and cor- 
responded in position with the home signals of to-day, 
the "distant signal" being, at that time, a thing un* 
known. 

Some five years later, about 1842, a semaphore signal, 
somewhat similar to those in use at the present time, 
was introduced, and it appears probable that this now 
universally-adopted type of signal very rapidly super- 
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seded the disc signals of the earlier period. The old 
semaphores showed three positions, all right/' slacken 
speed," and " danger," the arms being actuated by the 
pointsman by means of a lever on the post Up to 
this time, although the necessity must have existed, as 
it does to-day, for a driver to be warned as to the state 
of the line some time before actually reaching the point 
of obstruction, where he was required to stop* no 
attempt seems to have been made to meet the want ; 
but at length accident proved once more the parent of 
design, for in the year 1846 a pointsman, who had to 
attend to two station signals, placed some little distance 
apart, in order to save himself the trouble of walking to 
and fro between them, procured some wire, which he 
attached to the levers of the signals, using a broken iron 
chair as a counter-weight, and by this simple expedient 
found himself able to work both signals without leaving 
his hut. Thus was demonstrated the possibility of 
working a signal at a distance, and this man's primitive 
contrivance doubtless hastened the introduction of 
distant signals, the use of which rapidly became 
universal. "Starting signals" were the development 
of a later period, the necessity for them having only 
been brought about by the application of the Block- 
Telegraph system some years after. 

The next step in advance was the adoption, in a very 
elementary form, of the principle of interlocking, and 
this seems to have been forced upon the attention of 
railway engineers at a very early period, since, as early 
as 1843, we find that the levers for working the signals 
at a junction were provided with a simple mechanical 
device to prevent the main-line signal being lowered at 
the same time as that for the branch line ; but, at that 
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time, no attempt was made to extend the locking to the 
levers which actuated the points. In the following year 
Mr. C. F. Whitworth patented a scheme for locking 
points and signals on the ground by means of locks 
worked by wire, but there was no suggestion for 
concentrating the levers. The apparatus was compli- 
cated and difficult to work, and apparently it was never 
brought to bear, but there is no doubt that the proposal 
contained the germ of the interlocking system as we 
have it to-day. 

In 1856 a successful attempt was made by Mr. John 
Saxby, at the Bricklayers' Arms Junction (London), 
to concentrate and interlock the levers working both 
points and signals, and although the apparatus employed 
was crude as compared with the perfect mechanism now 
in use, it represented the earliest practical application of 
the principle of interlocking. In 1859 the first inter- 
locking frame was fixed on the London and North 
Western Railway, at Willesden Junction, by Mr. Austin 
Chambers, who patented his arrangement in i860, and 
from this point the interlocking of the London and North 
Western system proceeded rapidly ; for thirteen years 
later, in 1873, it is recorded that 13,000 interlocked levers 
were in use on that railway. 

At this point it may be worth while briefly to describe 
the meaning and application of the different kinds of 
signals and locking appliances in use upon the principal 
railways at the present time. 

The form of signal most generally adopted is the 
" Semaphore," which is no doubt familiar to most of my 
readers, and consists of a timber or iron pole varying in 
dimensions according to circumstances, but sometimes 
as much as 70 feet high, with an arm about S feet long, 
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capable of assuming two positions when actuated by 
mechanical force. When this arm is horizontal and at 
right angles to the post it signifies "stop"; when it is 
nearly vertical it indicates " go on." As the arm cannot 
be seen at night, a lamp is provided on the post, and 
working with the arm is a frame containing coloured 
glasses, and termed " spectacles," which cause the lamp 
to show a red light to indicate " stop," and a white or 
green light to indicate *' safety," or "caution." 

The signals are distinguished as "home signals," 
distant signals," " starting signals," " advanced start- 
ing signals," and disc signals." The home signal, as 
its name implies, is placed close to the point at which 
it is desired a train shall stop. The distant signal is 
placed at varying distances behind the home signal 
according to the gradient of the line and other circum- 
stances, but on a straight and level railway it would be 
about I, GOO yards back, and its function is to repeat 
the action of the home signal, so that if the latter is 
at danger the driver has timely intimation of the fact, 
and can at once reduce the speed of his train so as to 
stop at the home signal. Distant signals are distinguished 
by a notch cut in the end of the arm. In working a 
Military railway it would be quite practicable to dispense 
with visible signals altogether and rely entirely upon the 
use of the telegraph -; or, at all events, the two simple sig- 
nals, the home and distant, as described, would probably 
suffice ; but for the purposes of ordinary railways the 
introduction of the block telegraph system has neces- 
sitated the provision of starting and advanced starting 
signals. Starting signals are usually placed at the end 
of the platform at a station, and they indicate to the 
driver, by the lowering of the arm, when he may start his 
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train and enter the section in advance. The advanced 
starting signal is usually placed about 300 yards from the 
cabin, in front of the starting signal, and enables a train 
which has passed the platform starting signal for the 
purpose of picking up waggons from sidings, or to clear 
the section in the rear, to be brought to a stand without 
entering the section in advance. It may be explained 
that all semaphore signals are fixed in such a way that 
on approaching them the arm appears on the /e/t-hand 
side of the post, and this arrangement enables the 
same post sometimes to be used for carrying both " up" 
and " down " signals. 

The disc signal is used to indicate to a driver whose 
train is in a goods siding which joins the main line when 
he may leave the siding and pass out on to the main 
line. It is really a disc of metal, with a lamp, carried on 
a spindle fixed near the ground, and which turns on its 
axis. The position of the disc by day and the colour 
exhibited by the lamp at night furnish the required 
indications as to the state of the line. 

Fig. 10 shows a simple arrangement of signals at a 
station, and Fig. 11 shows the ordinary signals required 
at a simple junction where there is no complication of 
lines. 

At a small roadside station, where there are no sidings 
connecting with the main line, the signals are easily 
worked by detached levers, placed in any convenient 
position ; but at larger stations, where there are many 
signals and points to be actuated, a means of concen- 
trating the working becomes necessary, and this is done 
by means of the "signal cabin," which brings us to the 
question of interlocking. The signal cabin contains a 
most complicated piece of mechanism, called the "locking 
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frame," consisting of a row of levers by means of which 
the signalman actuates every pair of points and every 
signal under his control. By a mechanical contrivance, 
the points and signals are interlocked — that is to say, 
supposing, for example, that the signalman has moved 
a lever that opens a pair of points, to enable a 
train to come out of a siding on to the main line, the 
home and distant signals must be at "danger" to stop 
any train from approaching on the main line, and it is 
physically impossible for the signalman to lower them. 
The manner in which this is accomplished was described 
some years ago in the Efigineer^ and that description is 
so complete and lucid that probably it would be difficult 
to improve upon it. The writer says : — 

" Mounting by an iron ladder to the signal platform, 
we enter the glass-house. One side of this building is 
occupied by a row of strong iron levers standing nearly 
upright from the floor, and placed at equal distances 
along one side of the apartment ; on the opposite 
side are many electric telegraph instruments, and the 
rest of the width forms a gangway or passage from end 
to end for two stalwart and serious-looking men, whose 
time is entirely occupied in looking through the glass 
sides of their cell, and pulling this way or pushing that 
way some of the levers which are arranged before them. 
These levers work all the points and signals, and their 
number is found to correspond exactly with the 
number of points and signal levers outside. Every 
lever is numbered, and on the floor beside it there is 
fixed a brass plate, engraved with its name and use. 
Sets of them are also distinguished in a way that 
readily catches the eye, by being painted in strong 
colours. Thus, for example, all the point levers may 
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be black, the up signals red, the down signals blue 
and the distant signals green. The row of levers thus 
presents a diversified pattern to the eye, which is 
readily caught by the parti-coloured groups, and, 
having once got the key, distinguishes quickly and 
correctly between their different classes. 

" On examining the levers somewhat more closely, we 
perceive that many of them have numbers painted on 
their sides, not one number only, but In some cases 
half a dozen or more; and one naturally asks what 
can be their meaning. These numbers involve the 
whole secret of the safety which is secured by the 
mechanism, as will be readily understood on examining 
the principles on which it has been devised. 

" The keys and pedals of an organ, as every one knows, 
command numerous valves admitting air from a wind- 
chest to the pipes which it is desired to sound. The 
key-boards are sometimes double or triple, and are 
occasionally arranged so that the performer sits with 
his back to the instrument. The pipes are generally 
spread over a large space, and sets of them are some- 
times enclosed in separate chambers. There thus 
arises considerable complexity in the mechanism by 
which the several keys are made to operate on their 
respective air-valves. Nevertheless, by means of rods, 
cranks, and levers, such a connection is effected that, 
on depressing a C key, not one C pipe only, but it may 
be twenty C pipes are made to sound, in whatever part 
of the instrument those pipes may be situated. And 
so it is with the point and signal levers. The whole 
row may be considered to form a key-board, every key 
of which is connected by suitable cranks and rods to 
some one of the points and semaphores which have to 
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be played upon. In the organ, a touch of the finger 
serves to depress a key, for the movement has only to 
admit a puff of air to certain pipes ; but here the keys 
require a strong and steady pull, for they have to move 
ponderous point bars, or broad semaphore arms, and 
their movements have to be conveyed round many 
corners and over considerable distances. In both cases 
the mode of communicating motion is the same, the 
two mechanisms differing only in size and strength ; 
and thus far the organ and the signal instrument 
exactly correspond. Now, however, we come to a 
point in which they differ ioto ccelo. A performer on 
the organ can touch any keys he pleases in any order 
or in any number ; he can ' discourse most eloquent 
music,' or he can rend the ears of his audience by 
abominable discord. Not so the signalman. Concord 
he can produce at will, but discord is utterly beyond 
his powers. He cannot open the points to one line 
and at the same time give a safety signal to a line 
which crosses it ; and the points must be properly set, 
close home to the stock, or fixed rail, or the signal for a 
train to pass cannot possibly be given, and the least 
obstruction occurring to prevent the full and true 
opening or closing of the points is at once discovered, 
even with connecting rods of the greatest length 
practicable. Moreover, while a train is actually travel- 
ling through the points, it is itself master of the 
situation ; not even the signalman can, either inten- 
tionally or inadvertently, change their position or 
disturb them until the whole train is safely passed. 
When he gives a clear signal for a main line, he cannot 
open a point crossing to it ; when he gives a clear 
signal for a crossing he must show danger for all the 
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lines which it crosses. And this is the meaning of the 
numbers marked on the different levers. No. lO, let 
us suppose, has S, 7, and 23 marked on its side. He 
may pull at No. 10 as long as he pleases, but he 
cannot move it till Nos, S, 7, and 23 have first been 
moved ; and so throughout the whole system. No 
signal lever can be moved to safety unless the point 
levers corresponding with it have first been moved, 
and no point levers can be moved while there stands 
at safety any signal lever that ought to stand at danger. 
Every lever is under lock and key, each being a part 
of the key which unlocks some of the others, and each 
forming a part of the lock which secures some of the 
others against possible movement, while each is at the 
same time subject to the control of all those which are 
related to it. 

"This result, complex and difficult as it seems, is 
achieved by mechanism of great simplicity and beauty. 
Immediately under the floor of the platform, and just 
in front of the levers, are arranged several series of 
vibrating and sliding bars, somewhat like the tumblers 
of a lock, placed horizontally. These bars have pro- 
jections here which stand in front of certain levers as 
obstacles to their motion, and notches there which 
permit certain levers to travel. Some of these have 
sloping faces, so that when a lever moves along 
them it edges them to one side, and this transverse 
motion being communicated to others of the 
series, brings the proper projections or notches in 
front of those other levers to which the moving 
lever is related. Thus by the movement of one 
lever some others are stopped, and some are left 
free, and this simple principle, carefully applied 
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to all, combines them in a system incapable of 
discord." 

There are several supplementary interlocking appli- 
ances now generally in use which may be briefly 
described. For instance, there is the " Facing- Point 
Lock," which is a bar of iron working in connection 
with facing points — that is, points by which one line 
diverges from another in the same direction. This bar, 
which is actuated by a separate lever in the cabin, 
works with, and securely locks, the points, and not 
until this has been done can the signal be lowered. 
The bar holds the points firmly in position, so that, even 
if the signal has been reversed, they cannot be moved 
while the train is passing over them. Then we have 
the "Locking Bar," somewhat similar to the facing- 
point lock, but actuated by the same lever that works 
the points. This is chiefly applied to siding points to 
prevent their being moved while a train is passing over 
them. " Detector Bars " are employed on parts of the 
line which cannot be seen by the signalman, to prevent 
the signals being lowered when the line is occupied by a 
train. " Detector Locks " are applied to facing points, 
and are worked by the wire that works the signals, and 
if the points should be injured or out of position the 
fault is at once detected, and the signal is locked at 
"danger." 

Again, there is the " Point-rod Compensator," which 
automatically compensates for the expansion or contrac- 
tion from heat or cold of the rods which actuate the points, 
and an " adjusting apparatus," which enables the signal- 
man to adjust his signal wires without leaving his cabin, 
together with numerous other ingenious contrivances for 
working and interlocking with thesignalsthe gates of level 
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crossings, turn-tables, and canal drawbridges, and for many 
other purposes. There is, moreover, in use on some of 
the branch railways, a system of what is known as " Key 
Interlocking for siding points, which merits a particular 
description, as it is both simple and effectual, and might 
prove valuable in the working of temporary or Military 
railways. By means of this system, while the large 
outlay required for laying down rods to work the points 
is avoided, all the security of interlocking is retained, 
A simple frame of levers is provided for working the 
signals, with a number of keys. If a certain siding is 
required to be used, the key which applies to that siding 
is withdrawn, and this has the effect of mechanically 
locking all signals for the road with which the siding 
connects. The key is then carried to the siding, and 
with it the points are unlocked, but when they are once 
opened the key cannot be withdrawn until they are 
closed and locked again, and the signals, of course, 
cannot be lowered until the key has been carried back 
and inserted in the lever frame, so that the security is 
complete. 

During the interval between 1859, when the first 
interlocking apparatus was fixed on the London and 
North- Western Railway, and 1873, when, as before 
stated, considerable progress had been made towards 
interlocking the whole of the system, many alterations 
and improvements in the method, both of signalling 
and interlocking, had from time to time been introduced 
with the inevitable result that the signal plant and 
apparatus in use had come to be of very mixed types, 
causing great difficulty and unnecessary expense in 
maintenance and repairs. 

This state of things led to the introduction of a new 
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£}-itcm altogether, with regard to signalling the railway, 
the organisation of which was entrusted t5 Mr. F'. W. 
Webb, Mem. Inst. CE., the Company's chief mechanical 
engineer. Up to this time, all signal work upon the 
railway had been provided and kept in repair under 
contract by the different firms of railway signal manu- 
facturers, but chiefly by Messrs. Saxby & Farmer, of 
which firm Mr. John Saxby, before referred to as having 
been the inventor of the first effective system of inter- 
locking, was an active partner. The Company now 
determined in future to make and keep in repair their 
own signals and interlocking apparatus, so as to secure 
not only efficiency and economy, but uniformity of 
pattern throughout the line. The scheme was brought 
to bear, and proved to be a success. The Company had 
already ample facilities in the locomotive works at 
Crewe for turning out all kinds of iron work ; carpenters' 
and fitters' shops for making the cabins, signals, and 
other woodwork were added, a superintendent and a 
staff of artisans appointed, and the thing was done, the 
payment of royalties to inventors being soon dispensed 
with by the Company's engineers designing and 
patenting new systems of their own. 

The signal-fitting shop at Crewe is 280 feet long, and 
85 feet wide, the machine tools being driven by a fine Otto 
gas engine of 48 indicated horse-power. There is, of 
course, plenty of steam power available in the works, 
but the signal shop is often busy at a time when the 
other machinery is not working, and the gas engine is, 
for this reason, found to be a convenient and economical 
arrangement. One side of the shop is devoted to the 
preparation of the signal-posts, which are received from 
the saw-mill cut to tlie proper dimensions, and ready 
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for fitting. I'he posts are of Baltic timber, varying in 
size from 9 inches to 15 inches square at the bottom 
end, and tapering to 6 inches square at the top, the 
length varying according to circumstances. About 
seven feet of each post, at the bottom, is left the full 
size of the timber from which the post Is cut, and this 
portion is first charred in a furnace and afterwards well 
coated with gas tar, while upon the top of the post is 
placed a galvanised cast-iron cap. The arm of the 
signal is formed of a thin steel plate, stiffened by two 
corrugations running lengthways, and is riveted to a 
galvanised cast-iron centre, upon which is fixed an 
adjustable frame for the spectacle-glasses, made 
sufficiently heavy to counterbalance any accumulation 
of snow on the arm, and keep it in its "danger" 
position should any of the fittings fail. The arm works 
on a spindle squared to receive it at one end, and on 
the back light lever at the other end, except when the 
signal is electrically repeated, in which case a racked 
segment is substituted for the back light lever, and it is 
geared with a similar segment, in connection with the 
electrical contacts of the repeater apparatus. The 
spindle turns in a casting fastened to the post by four 
|-inch bolts, which also serve to secure the lamp bracket 
fixed at the back of the arm, this bracket being of 
sufficient width to form a "stop " for the arm when in 
its " danger position. " 

There are several other distinctive patterns of signals 
employed for special purposes, amongst them being the 
" disc '* signals, previously mentioned, for controlling the 
exits from sidings, and the miniature semaphore signals 
placed low down on the post, which at certain busy parts 
of the line are used instead of a hand signal when it 
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IS necessary to call an engine cautiously past a signal 
at " danger," and which are termed " calling on arms." 

On an average the fitting shop at Crewe turns out 
about nine signals per week, including composite or 
bracket and gantry posts, some of which have been con- 
structed to carry as many as twenty-four signal arms. 

On the other side of the shop are arranged a number 
of erecting frames, on which the interlocking apparatus 
is built up. The frame used by the Company is known 
as lever actuation, with horizontal and vertical bar 
locking. The horizontal bars are of Bessemer steel, 
rolled to a shallow channel section, the locking studs 
being squared to fit the channel and secured by 
riveting. The vertical bars are also of steel, notched, 
the notches being punched out cold. Each vertical bar 
is guided by a channel the length of itself, one wall of 
which is made deeper than the other ; notches are cast 
in this to act as guides for the horizontal bars, these 
notches being faced by a special drifting machine at the 
rate of thirty-five notches per hour. The apparatus is 
characterised by great strength and simplicity, and, an 
unusual amount of special machine work being employed 
in its construction, a perfect interchangeability of parts is 
secured which is highly essential to economical mainte- 
nance. This is sufficiently demonstrated by the fact 
that, since the introduction of the present form of 
apparatus and methods of construction, the annual cost 
of maintenance has been largely reduced. 

Signals are worked from the signal cabins by wires, 
but the points are actuated by rods. Trailing points 
are worked at a distance of 220 yards from the cabin, 
but in the case of facing points the distance is 
restricted by the Board of Trade to 150 yards, increased 
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in some exceptional cases to i8o yards. At such dis- 
tances as these, it is obviously of great importance to 
have a strong and thoroughly trustworthy means of con- 
nection between the points and the cabin, and for this 
purpose ordinary iron gas-piping was formerly used, but 
latterly it has been found that a steel channel section 
of rodding is far superior for the purpose, and the success 
attending this innovation has led to its adoption by 
several other railway companies. The chief advantage 
over gas-piping is that rods weakened by corrosion are 
readily detected and can be removed. Moreover, being 
manufactured to a standard in the works at Crewe, they 
are of uniform excellence, both in material and work- 
manship. About 6,000 yards of this rodding is turned 
out on an average every month, is sawn off to i8-feet 
lengths, and, when laid down, is jointed by means of fish- 
plates, secured by six i-inch bolts, the fish-plates being 
rolled to a section to fit the channel of the rod, and the 
bolt holes drilled by a multiple drill. After being laid 
down, the rodding receives a coating of red lead and a 
second coat of red oxide paint, which gives it a smart 
appearance, and is found to be a good preservative. 

For lighting the signal lamps at night, gas is used in 
the neighbourhood of large towns, where it is readily 
obtainable ; but by far the greater number are lighted 
with petroleum oil, a large number of spare lamps being 
kept always on hand to provide for cases of failure. 

The signalling of the London and North-Westem 
Railway as it exists to-day has involved the erection of 
1,482 signal cabins, containing some 35,000 levers, and 
of 17,000 signals. The steel rodding used to actuate 
the points would form a continuous rod from the Land's 
End to John O'Groat's, while the wires which work thtf 
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Signals would stretch from Liverpool to New York. The 
largest interlocking apparatus ever constructed in the> 
Crewe works is that at the entrance to Euston Station 
which contains no less than 290 levers. 

The maintenance of all this complicated array of 
signals and interlocking apparatus, over upwards of 
1,800 miles of railway, is in itself a work of great mag- 
nitude, and one requiring the closest and most anxious 
attention, having regard to the consequences that might 
result from a single point rod breaking or getting out 
of gear ; or from a single signal arm failing to respond 
to the action of the lever. For the purposes of mainte- 
nance, the entire system is divided into eleven districts, 
each of which is in charge of an inspector, these eleven 
inspectors being assisted by twenty-one sub-inspectors 
and foremen, and having under their orders sixty-eight 
chargemen and 430 workmen. The districts are sub- 
divided into lengths, and each length is placed in charge 
of a "chargeman" and an assistant, who visit every 
signal cabin on their length once a fortnight, clean and 
oil the fittings of each signal and point, execute any 
small repairs or renewals that may be required, and 
which it is possible to carry out during their visit, and 
report to the inspector of the district any repairs or 
renewals which they may find to be necessary, but which 
they are unable to deal with upon the spot. In every 
signal cabin the name and private address of the charge- 
man who is responsible for it is posted, and it is the 
duty of the signalman to report to him every failure or 
defect that may become apparent during the intervals 
of his visits, sending at the same time a duplicate of the 
report to the inspector of the district. 

In addition to this, every cabin is visited once a month 
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by a fitter and his assistant, whose duty it is to carefully 
examine, clean, oil and, if necessary, repair the locking 
apparatus, particulars of the work done being entered 
in a monthly report, which is sent through the district 
inspector to the head office at Crewe. 

Heavy repairs and renewals are executed by an extra 
gang, attached to each district, in charge of a respon- 
sible foreman, the most stringent rules being laid down 
as to the manner in which the work is to be carried out, 
so as to provide for the safe and uninterrupted conduct 
of the traffic during the time it is going on. 

In order to secure uniformity in the sighting of the 
signals, the following rules are, as far as possible, adhered 
to, but these rules are always subject to modification so 
as to meet special circumstances such as, for instance, 
where bridges, trees, or other natural objects, or sharp 
curves, would otherwise obscure the sight of the signals. 

Home Signals. — To be fixed within sight of the 
distant signal, and to be erected as near the signal 
cabin as possible, so that a driver, whose engine is 
standing at the signal, may be verbally communicated 
with, if necessary, by the signalman. 

Distant Signals. — To be fixed at a uniform distance 
of i,ooo yards from the home signal, unless the gradient 
is a rising one, in which case a distance of 800 yards is 
considered sufficient. In special cases, a distant signal 
may be fixed a maximum distance of 1,200 yards from 
the home signal, where the circumstances admit of a 
sufficiently direct route for the wire connections to 
enable the signal to work freely. 

/unction Signals, — The same rules apply to these as 
to home signals. They are to be fixed near the facing 
points to which they apply, and in no case at a greater 
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distance from them than 200 yards, unless repeater 
signals or duplicate locking bars are provided. 

Junction signals for protecting a junction in the trailing 
direction a junction formed by the connection of 
one line with another, not by meeting or facing points, 
but by trailing points) to be fixed a sufficient distance 
from the fouling point to afford some margin for z 
driver who may accidentally draw past the signal. 

Junction signals are not in any case to be placed on 
the same post one above another, but a separate post is 
to be provided for each signal. 

Platform Starting Signals. — These are sighted at a 
height of about 15 feet above rail-level, and so as to be 
seen by a driver the whole length of the platform. This 
rule, however, is not strictly applicable if the same post 
carries the distant or home signal for a cabin in advance, 
in which case the signals are sighted as home or distant 
signals, as the case may be. 

Advanced Starting Signals* — These are to be sighted 
of a uniform height with platform starting signals, and 
are to be seen by a driver from the platform starting 
signal. They must not in any case be at a greater 
distance in advance of the cabin than 350 yards, and 
must be clearly in view of the signalman. 

General Rules, — Bay starting and other subordinate 
signals are to be of a uniform height of 15 feet from 
rail level, and are to be provided with short arms and 
purple lights instead of red. 

Lamps are never to be placed nearer together than 
7 feet, except in the case of subordinate signals. 

Signals elevated more than 45 feet above rail-level are 
to have a lower arm on the same post, i S feet above 
rail-level, so as to be visible in fogs or thick weather. 



AN ENGLISH RAILWa K. 



Signal cabins are to be so placed that the signalman 
may have a good sight of all points and signals 
actuated from his cabin, more especially facing points. 

All signals are to be fixed on the left-hand side of, 
and as near as possible to, the road to which they apply, 
no signal or cabin, however, being erected at a less 
distance than 4 feet 6 inches from a passenger line of 
rails. 

A distant signal for a cabin in advance Tiust never 
overlap a home or starting signal for a cabin in the rear, 
but must be fixed on the same post, 7 feet below the 
home or starting signal, and be controlled by the home 
or starting signal, to prevent the distant arm being 
"off" when the home or starting arm is at ''danger/' 
When a distant signal is placed below a home or starting 
signal, no other signal must be placed on the same post, 
excepting " fog or "calling-on arms. 

When the distant signals for a junction have to be 
combined with the home or starting signals for a cabin 
in the rear, then the starting signal post must be nearest 
the line with the distant arm for the right-hand junction 
placed under it, and the distant signal for the left-hand 
junction must be carried by a separate post to the left 
of the home or starting post. Both distant arms must 
be controlled by the home or starting signal. This 
rule will not apply if the junction to the right is a goods 
loop or other subordinate line ; in this case, the distant 
signal must be carried on a separate post to the right 
of the home or starting post. 



CHAPTER VI 

Telegraphs. 

Tei^EGRAPHY might not inaptly be termed the hand- 
maid of steam," for it plays an important part in 
almost every operation connected with railway working. 
By its means the trains are started from the stations 
and conducted safely from point to point throughout 
their journey ; the signalmen who regulate their passage 
arc placed in an unbroken chain of communication one 
with the other ; the nature of the train and its desti- 
nation, and the fact of its punctual running, or otherwise, 
are flashed ahead from signal cabin to signal cabin as 
it speeds on its journey ; while the faithful telegraph 
warns the signalman if his signals are not acting freely 
or if his lamps are not burning brightly. By telegraph 
the marshalling of goods waggons, the loading of trains, 
and the movements of empty waggons are intelligently 
controlled, and the whole business of the railway is 
carried on with a promptitude and despatch that could 
not otherwise be attained. In short, the uses of tele- 
graphy as applied to railways are so numerous, and so 
diversified, that it would be a formidable task even to 
catalogue them, and one still more formidable to attempt 
their description in detail. 

In the earlier days of railways, and before electricity 
had been brought to bear upon their working, the only 
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means for providing for the safety of* thd lino was by 
erecting fixed signals at certain points, and keeping 
them at *' danger *' for a specified time after the passage 
of one train, before another was allowed to follow. 
Obviously, under a system of this kind, only a very 
limited number of trains could be dealt with within a 
given period of time, and as tlie traffic increased and 
trains were multiplied it was found quite inadequate, 
and some better plan had to be devised. The electric 
telegraph had already been utilised for transmitting 
from station to station the times of departure of the 
trains, and about the year 1853 Mr. Edwin Clark 
introduced the absolute block telegraph system, by 
means of which the number of trains which may be 
passed over a given section of line, with perfect safety, 
may, by the multiplication and shortening of the 
sections, be said to be almost unlimited. 

Mr. Clark's apparatus took the form of what is known 
as the "three-wire" block telegraph for double lines, 
and this form has held its own up to the present time — 
that is, there is one wire with an instrument at each 
end of the section for the up line, the same for the down 
line, and one wire for the bell circuit, the latter being 
common to both lines. Besides this, there is in use a 
"ona-wire" system, also for double lines, but which 
shows only two positions of the indicator instead of 
three. The advantages claimed for the " one-wire 
system are (i) that on railways where there are four lines 
of rails only two wires are required, instead of the six 
that would be needed under the " three-wire " system ; 
and (2) that where the sections are long, the " one-wire 
system is less expensive, although in sections half a 
mile or less in length the " three-wire ** proves to be the 



TELEGRAPHS. 



139 



cheaper of the two, for the reason that, although the 
wires cost more, the instruments cost less. In addition 
to these, there is a single-line block telegraph, which is 
worked by two wires, one for the block instrument and 
one for the bell. 

All the different kinds of block telegraph apparatus* 
may be worked either on the " absolute" or " permis- 
sive " system, according to the requirements of the case 




Fig. la. 

Three-wire "Tell-tale" Block Telegraph Instrument. 

and the regulations in force; the meaning of the "abso- 
lute block " being that there can only be one train in a 
given section at the same time, while, under the " per- 
missive" system, there may be more than one train in 
the section. Prior to the year 1 879 it had not been found 
practicable to work with the block telegraph through 
busy station yards, and the passage of the train was, in 
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such cases, regulated by a special code of electric bell 
signals, but this plan was very unsatisfactory, and the 
difficulty was at length met by the introduction of tne 
" Tell-tale " instrument. This is really a form of block 
telegraph, worked under permissive regulations " ; but 
there is a special apparatus, by means of which a 
reminder is given to the signalman at a station of the 
number of trains there are in the section in the rear. 
(See Fig. 12.) 

A block instrument of any kind consists of an indicat- 
ing dial and a commutator or handle. The indicator is 
attached to an axle, on which a magnet is centred, 
being suspended either .within, or in close proximity to, 
a coil of silk-covered wire, and deflected to the right or 
left according to whether a " negative " or " positive " 
current flows through the coil. The commutator is so 
arranged as to alter the direction of the current at will. 
The bells are generally of the single-stroke type, and 
are used for calling attention, and for giving the com- 
plete code of signals descriptive of the nature of trains, 
as agreed to by all the railway companies. 

The normal state of the indicator of the three-wire 
block instrument is vertical ("Line closed") when no 
current is flowing ; the deflection when a negative 
current is flowing is to the right, meaning " Line clear,'' 
and with a positive current to the left, indicating 
"Train on line." (A set of the three-wire apparatus 
is shown in Fig. 13.) 

Briefly the modus operandi is as follows : — Attention 
is first called on the bell, and then station A will give to 
station B what is called the " Be ready " signal, consisting 
of a certain number of strokes of the bell, varying so as 
to indicate the nature of the train. The man at station 
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n. if the previous train has passed his cabin and he knows 
the section between A and B is clear, repeats this signal. 
The train is then despatched from A, the signalman at A 
gives the signal Train on line," the signalman at B 
acknowledges this by moving his own indicator and the 
one at A to ''Train on line," and at once gives the 
" Be ready " signal to C, and so on throughout. As soon 
as the train has passed B the man at B moves his own 
indicator and the one at A over to " Line clear," and 




Fig. 13. 



Set of Three-wire Block Telegraph Instruments with Rpj.u 

upon this being acknowledged by A the indicator is left 
vertical, signifying " Line closed," and thus the operation 
has been completed so far as that particular train and 
that particular section are concerned. Of course it will 
be apparent that if this system is properly carried out, 
it is an absolute impossibility for two trains to be between 
A and B at the same time. 

A oew form of instrument devised by Mr. G. E. 
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Fletcher, one of the Company's officials, has been recently 
introduced on the London and North- Western Railway, 
by means of which the whole of the apparatus shown in 
Fig- i3> viz., the indicating dials for both up and 



Fig. 14. 

Fletcher's Combined Block Telegraph Apparatus and Bell, 

down lines, and the bell, are combined in one instrument 
(See Fig. 14.) The novelty lies, not so much in the 
combination, as in the mode of actuating the indicators, 
the advantages claimed for the invention being (i) a 
reduction in cost, and (2) considerable economy m 
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space, which is a great desideratum in the smaller signal 
cabins. 

The one-wire system diflfers from the three-wire, in 
so far as the indicator of the instrument is moved over to 
the different positions by a momentary current, and is 




Fig. 15. 

One- Wire Block Telegraph Instrument. 

afterwards held there by induced magnetism, the wire 
being left free for any succeeding signals. The mode 
of working is about the same, only that there are but 
two positions, viz., Line clear," and " Train on line," and 
no vertical position. (See Fig. 15.) 



144 



^ AT ENGLISH RAIL WA K 



The ** Tell-tale " instruments are somewhat similar in 
construction to the three-wire, the difference being that 
the commutator is provided with a revolving disc, 
lettered " line closed " (indicator vertical), " line clear," 
and " train on line/* and Nos. 2 to 6 on the remaining 
five sections of the disc. Up to the point of getting one 
train in the section, the operation is exactly the same as 
with the ordinary three-wire instruments, but as each 
additional train is admitted into the section a corre- 
sponding disc is brought forward ; and also as the trains 
pass out of the section the same disc is moved back, 
section by section, until the line is again clear, and the 
indicator is left at the normal position of line closed." 

It only remains to say that the single-line block 
telegraph is worked by a similar kind of instrument to 
the three-wire (absolute block), only there is a commu- 
tator at each end, which is blocked over by the station 
towards which the train is running, keeping the indicators 
at both signal boxes at " train on line " until the arrival 
of the train, when they are again released. 

Important as the block telegraph is, it is, of course, 
only an auxiliary to the working of the outdoor sema- 
phore signals, without which it would be impossible to 
conduct the traffic ; and the maintenance of these in a 
state of perfect efficiency has much to do with the 
punctual running of the trains. It not infrequently 
happens that a train will run from London, say, to 
Liverpool or Manchester without a single "danger" 
signal being exhibited, or, in other words, that there is 
a clear road throughout. This efficiency is to a great 
extent secured by the application of electricity. As is 
well known, expansion and contraction of the signal 
wires take place owing to change of temperature, the 
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former preventing, by the elongation of the wire, the 
pulling of the signal " Off," and the latter, by shortening 
the wire, preventing the signal from getting properly 
" On." It is essential that the signalman should know 
the exact state of his signal, although, by reason of 
curves or other circumstances, it maybe out of his sight, 
and, in order that he may be so informed, electric signal 
repeaters have been introduced, the function of which is 
to send currents from the signal-post, by means of 




Fig. i6. 

Electric Signal Repeater and Light Indicator 

electric contacts, to a miniature signal-post fitted in the 
repeating instrument at the signal-box. Up to about 
three years ago the arm was only shown "On" by current, 
and " Off" by gravity, but since that time it has been 
found possible to show " On " and Off" by current and 
Wrong" by gravity; and, in addition to this, the 
apparatus now in use shows "Light in" and "Light 
out," one wire, only, being required for the five indica- 
tions. (See Fig. i6.) 

I4 
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There are many other electrical appliances used in 
railway working, such as " Train-starting indicators," 
from platform to signal-box, to inform the signalman 
that trains are ready to start from certain platforms ; 
''Route indicators" for junction cabins, by means of 
which signalmen are advised beforehand of the route 
an approaching train is required to take where the roads 
diverge; "Vehicles on line" indicators, to show the 
signalman when a line is fouled by a vehicle being 
detached from a train and left standing on the line ; 
" Shunting indicators " for station yards, and a variety 
of other electrical apparatus of a similar character. 
There is, however, one special appliance which merits 
a somewhat more detailed description, viz., the Electric 
lock " for sidings. This apparatus has been designed to 
lock and unlock sidings at a distance from the signal- 
box too far to be worked by rod and lever. There 
is an instrument at the signal-box, and another at the 
siding, each containing an electro-magnet capable of 
actuating an armature which constitutes the lock, fixed 
in connection with the locking bars of the signal frame. 
The normal state of the apparatus is Signals at signal- 
box unlocked, and siding locked," by the constant flow 
of a current of electricity through the electro-magnets. 
If a train, arriving at the signal-box, has to call at the 
siding, the breakman, or person in charge, intimates the 
fact to the signalman, who, by the insertion of an 
ordinary carriage key into the electrical apparatus, 
disconnects the wire. This has the effect of locking the 
signals at the signal-box and unlocking the lever at 
the siding, and the key can only be inserted when the 
signals are at "Danger." There is a code of bell signals 
drawn up for the guidance of the men, but it will be 
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sufficient to say here that when the train has finished 
its work at the siding and is ready to go forward, the 
breakman communicates this by bell signal to the signal- 
box, and at the same time, by the turning of a button 
in the front of the instrument at the siding, renews the 
flow of current, thereby again locking the siding lever 
and unlocking the signals at the signal-box. The 
security of the system lies in the fact that, whatever 
operation takes place at one end, it is only in the hands 
of the person at the other end to reverse it. 

On all the more important main lines the signalmen 
are enabled to converse one with another, either by 
means of the speaking telegraph or of the telephone, 
which latter is found to be a great acquisition in 
facilitating the working of the line, more especially 
through busy station yards. 

The mileage of telegraph wires upon the London 
and North- Western system for purely railway purposes 
is 12,566 miles, in addition to which there are 6,942 
miles of wire appropriated to the use of the Post 
Office, making up an aggregate of 19,508 miles of wire, 
while the number of battery cells in work for carrying 
on the telegraphic business of the Company amounts 
to 120,808 cells. With such an extent of wires, and so 
large a number of instruments and batteries in use, it 
becomes of great importance to provide for a complete 
and perfect system of maintenance and supervision ; 
but the staff which has to be employed for the purpose 
is not so extensive as may at first sight appear to be 
requisite. A line of telegraph has this advantage over 
a line of railway, that the person charged with the duty 
of maintaining it in a proper state of repair need not 
walk from end to end of it in order to detect any fault 



148 



AN ENGLISH RAIL WA 



or weakness. A man can stand at one end of a Hne of 
telegraph, hundreds of miles in length, and, by ex- 
changing signals with the other end, may satisfy himself 
that the entire circuit is in efficient working order. 
Thus the work of inspection and maintenance of the 
extensive system of telegraphs in operation on the 
London and North- Western Railway is carried on by 
nine inspectors, three sub-inspectors, and forty-eight 
"linemen." The line is divided for maintenance pur- 
poses into nine sections, each of which is in charge of 
an inspector ; and the first daily duty of each inspector 
is, at a stated time previous to 8.0 a.m., to test all the 
more important circuits under his charge, and ascertain 
if they are intact and working efficiently, and the results 
of this inspection are telegraphed at once to the office 
of the chief telegraph superintendent, in Manchester, 
so that that officer has before him, by 9.0 a.m. each day, 
a condensed report of the exact state of the telegraphic 
communications over the entire system. By these 
means it is known where the services of the linemen 
are required, and some of them are told off to execute 
necessary repairs, while others undertake the duties of 
cleaning apparatus, and refreshing batteries. As a general 
rule, the batteries are cleaned, or refreshed, at fixed 
intervals varying from ten days to a month, according to 
the amount of work they have to perform ; but it is the 
duty of any operator who perceives, by the failure or 
weakness of the indications, that his battery power 
shows signs of exhaustion at once to intimate the fact 
to the inspector in charge of the district, and to report 
any neglect or delay in attending to it to the chief 
tel^aph superintendent. 

Electricians are said to be somewhat divided in 
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opinion as to the relative advantages of iron and copper 
wires for transmitting the electric current, but for over- 
head wires the London and North- Western Company 
prefer galvanised iron wires, as having greater tensile 
strength and superior powers of elongation and 
contraction, so as to allow for a considerable variation 
in temperature. The gauges of wire used differ ac- 
cording to circumstances, but the wire chiefly employed 
has a standard diameter of •171 inch with a minimum 
tensile strength of 1,200 lbs., and is subjected to a torsion 
test of 20 twists in 6 inches. The average life of the 
wire varies very much according to locality. For instance, 
in the vicinity of chemical works, as at Widnes and St 
Helen's, the wire corrodes and requires renewal in about 
three years, while, in the pure atmosphere of the island of 
Anglesey, there are wires that have been in use for five- 
and-thirty years, and which recent tests show to have 
been very little impaired, whether as regards conductivity 
or tensile strength; under ordinary conditions, however, 
the average life of the standard wire is about 10 years. 

As regards battery power, the Company use, for speak- 
ing telegraph circuits, three wire block telegraph circuits, 
and electric locks, the Daniell Sulphate Battery; for 
bell wires the LeclanchS Battery; and for signal 
repeaters. Fuller's bichromate battery. 



CHAPTER Vn. 



Rolling Stock (l). — Engines and Brake-power. 

In order to meet the locomotive requirements of 
modern times, and to draw long and heavy trains at 
the high rates of speed now demanded by the public, 
there has naturally had to be a great development in 
the engines employed for the purpose, and indeed 
nothing can be more striking than the contrast between 
the primitive machines which were regarded as triumphs 
of engineering skill in the early days of railways, and 
the magnificent engines which are produced in these 
modern times. This contrast is very forcibly illustrated 
by our reproduction in Plate XVI 1. of a photograph 
of the old " Rocket," the first engine made by 
George Stephenson for the Liverpool and Manchester 
Railway, in 1829, which is still preserved in the South 
Kensington Museum, and which the reader may com- 
pare with the representation in Plate XVIII. of the 
" Queen Empress," which embodies perhaps the highest 
form of development of the passenger train engine of 
the present day, and which was exhibited by Mr. Francis 
W. Webb, the locomotive superintendent and chief 
mechanical engineer of the London and North-Western 
Railway, at the Chicago "World's Fair" in 1893. 
Let none, however, venture to despise the humble 
" Rocket," with her wheels with wooden rims, her 
ungainly appearance, and as we are now told, her 
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faulty construction, for she was the fruitful mother of a 
race of giants ! It was reserved for the engineers of a 
later generation to clothe Stephenson's great idea in 
forms of beauty and of strength, and they are entitled 
to all credit for the perfection they have attained ; but 
immeasurably greater must be the fame of him whose 
master-mind first gave the great conception to the 
world, with all its infinite possibilities of development 
for the advancement and happiness of mankind. His 
achievement can only be rivalled, and can hardly be 
eclipsed, by the genius of the man, perhaps yet unborn, 
who may endow the human race with a new faculty, by 
teaching them to navigate the air with the same ease 
with which they now traverse the ocean and the land. 

It is extremely interesting to turn back to the reports 
of the directors of the Liverpool and Manchester 
Railway, in 1826, and for some few years after, when 
the plan for working railways by means of locomotives 
was still hardly out of the region of experiment, and 
was not yet freed from a great deal of hostile and 
sceptical criticism. Thus we find them writing on the 
27th March, 1828, when the railway was under con- 
struction and the works were well advanced : — 

The nature of the power to be used for the con- 
veyance of goods and passengers becomes now a 
question of great moment, on whatever principle the 
carrying department may be conducted. After due 
consideration, the engineer has been authorised to 
prepare a locomotive engine which, from the nature 
of its construction and from the experiments already 
made, he is of opinion will be effective for the purposes 
of the Company without proving an annoyance to 
the public. In the course of the ensuing summer 
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it is intended to make trials on a large scale, so as to 
ascertain the sufficiency in all respects of this im- 
portant machine. On this subject, as on every other 
connected with the execution of the important task 
committed to his charge, the directors have every 
confidence in Mr. Stephenson, their principal engineer, 
whose ability and unwearied activity they are glad 
of this opportunity to acknowledge.'* 

It is, however, clear, from the perusal of these reports, 
that even while the works were in progress, and the 
railway was actually nearing completion, the directors 
were still somewhat doubtful whether steam engines 
were the best form of motive power to adopt. Stephenson 
was at this time continually experimenting, altering, and 
effecting improvements in his original conception, but 
the result was not yet conclusive, and in 1829 a prize of 
£SO0 was offered for the best engine that could be 
devised, when Stephenson's " Rocket " was entered for 
competition, and was successful. The circumstances of 
this trial, which took place at Rainhill, have been re- 
counted in ample detail by Mr. Francis, in his " History 
of the English Railway," and by others, and they need 
not here be recapitulated ; but the result was to com- 
plete Stephenson's triumph over all his rivals, and to 
establish the right, which he had so justly earned, to be 
considered the founder of railways. 

The present writer may be excused for taking a special 
interest in the circumstance just related, inasmuch as he 
was born at Rainhill in the year 1829, just about the 
period of the famous trial, his father, who was then 
engaged under George Stephenson in the construction 
of the principal viaducts and bridges on the Liverpool 
and Manchester Railway, being at that time occupied in 
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the building of the Rainhill dkew Bridge. This bridge, 
which is believed to be the earliest example of an 
oblique arch constructed in masonry, is still standing, 
and is a most remarkable work. George Stephenson at 
this time was so pleased at the result of the trial of the 
** Rocket," that he presented the writer's father with an 
English silver lever watch (then a scarce and valuable 
possession), which is still preserved in the family. 

The Liverpool and Manchester directors now com- 
menced to build engines of the " Rocket " type, although 
v/ith continued improvements ; but, as time went on, it 
was found in practice that the parts were too weak to 
withstand the heavy wear and tear. The directors were 
astonished and dismayed at the large expense incurred 
for renewals and repairs ; the engineers were spurred on 
to tax their inventive powers for still further improve- 
ments, and it was thought that a great triumph had 
been achieved when, in February, 183 1, an engine called 
the "Samson" carried 107 tons of merchandise from 
Liverpool to Manchester, a distance of about 30 miles, in 
two hours and a half It was not, however, until five years 
later (1836) that the directors felt they could congratu- 
late themselves upon having at length obtained engines 
upon which they could rely, and, although no model of 
the engines of this period has been preserved, so far as- 
the writer is aware, there can be no doubt that they were 
vastly inferior to those in use at the present day. 

The London and North-Western Company now employ, 
for thevarious purposes of their traffic,engines of fourteen 
distinct types, and an Appendix to this chapter gives* 
in a tabulated form, the details of construction of these 
different types, including their wheel diameter, cylinders, 
heating surface, weight, and other particulars. 
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Our illustration (Plate XIX.) shows an express goods 
engine with six wheels coupled, cylinders i8 inches by 
24 inches, and wheel diameter 5 feet. 

Plate XX. shows a special tank engine for goods 
trains, having six wheels coupled, 4 feet 3 inches 
diameter, and cylinders 17 inches by 24 inches. 

Plate XXI. is an engine used for drawing coal trains 
having 6 wheels coupled, 4 feet 3 inches diameter, and 
cylinders 17 inches by 24 inches. 

Plate XXlA. is a representation of the eight-wheeled 
side tank engine, having 4 wheels coupled. 

It was formerly the practice to work the express 
passenger trains with single engines of the Lady of the 
Lake " class (see Appendix), although, later, it was found 
better to work the heavier trains with four-wheeled 
coupled engines ; but these are now being superseded 
by compound engines of a new construction, invented 
by Mr. Webb, of which the" Queen Empress" (Plate 
XVIII.) is an example, and which may be thus 
described : The engines differ from the compound 
engines in use on other lines chiefly in the number and 
disposition of the cylinders, there being two high-pressure 
cylinders fixed outside the frames, between the leading 
and middle wheels (the connecting rods working on to 
crank pins, set at right angles to each other, in the 
trailing wheels), and one low-pressure cylinder carried 
between the main frames at the front end of the engine, 
the connecting rod working on to a single throw crank 
in the middle pair of wheels. For the benefit of non- 
professional readers, it may be explained that the 
underlying principle of a compound engine is that the 
steam, instead of being allowed to escape after having 
once done duty, is compelled, by an arrangement of 
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duplicate cylinders, to do duty again, and thus the 
maximum development of power is obtained, with the 
minimum expenditure of fuel. The advantages claimed 
for the improvement are : — 

(i.) That the engine, being practically balanced, runs 
very steadily at a high rate of speed. 

(2.) That the power of the engine is distributed over 
two axles instead of one, as in ordinary non-compound 
engines, and the strain on the various parts is thus very 
much reduced. 

(3.) The adhesion of two pairs of driving wheels has 
been obtained, without the use of coupling rods, which 
become unnecessary. 

(4.) The driving wheels may be placed further apart 
than would be advisable if coupling rods were used, and 
a larger fire-box can be introduced. 

(5.) With independent driving wheels there is less 
friction in passing round curves, and, if more convenient 
for the working out of the general design, each pair 
of wheels may have a different diameter. 

The first compound engine was set to work on the 
London and North- Western Railway in 188 1, since which 
time eighty-three others of the same type have been 
built, and have run collectively nearly 17,000,000 of 
miles. On their first introduction they were met, like 
all innovations upon recognised methods, by a great 
deal of hostile criticism, but it is believed that they have 
lived this down, and are now pretty generally admitted 
to be a success. An actual trial has shown that with 
one of these engines and a train of 321 gross tons in 
weight, one ton of dead weight can be hauled one 
mile at a speed of twenty-four miles an hour, with an 
expenditure of 1*26 oz. of Welsh coal, while to haul the 
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same weight one mile at a speed increased to forty-four 
miles an hour required 2'o6 oz. of fuel — striking 
testimony to the great increase in expenses which rail- 
way companies have had to incur to keep up the high 
rates of speed now demanded in railway travelling. The 
economy of fuel effected by these engines is very con- 
siderable, and the fact is not without importance to a 
Company whose engines consume in the aggregate an 
average of 3,000 tons of coal per day, or upwards of a 
million tons in a year. 

The compound engines are fitted with "Webb's radial 
axle-box," which is described as follows : — The axle-box 
consists of a single casting, with brasses fitted in each 
end for the journals, and which works between two 
curved guides formed of flanged plates stretching from 
frame to frame, thus allowing a lateral motion of ijinch to _ 
the axle on either side of the centre line of the engine. ^ 
Underneath the axle, and within the box, are placed 
two horizontal helical springs, coiled right-hand and 
left-hand, and working one within the other, so that 
when the engine enters a curve the springs are com- 
pressed to one side against cross pieces connecting the 
axle-box guide-plates, and the shock transmitted from 
the rails through the wheels is minimised, while, as soon 
as the engine gets on the straight line again, the springs 
resume their normal position, and the engine is kept 
central. The axle-box, as originally designed, had two 
sets of controlled springs placed laterally on each side 
of the centre line of the engine, but as it was found that 
there was a tendency, in the case of a broken spring, 
or of one set being stronger than the other, for the wheels 
to be forced out of the centre-line when running on the 
straight, the present arrangement was designed to over- 
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come the difficulty. These axle-boxes were introduced 
in the year 1876, and there are now over 700 of them 
in use on engines, with the .result that, in addition to 
the improved running, a considerable saving has been 
effected in the wear and tear of the flanges of the wheel 
tyres. 

In addition to the various types of engines 
enumerated in the Appendix, Mr. Webb has constructed, 
for certain special purposes in connection with the 
railway, some small engines for narrow gauge lines, 
in which the usual link motion is done away with, 
and the engine is reversed by a pair of spur wheels, 
one of these spur wheels being keyed in the driving 
axle, and the other, equal in diameter, being fixed in a 
counter shaft, on each end of which is a crank driving 
the two valve spindles. The spur wheel on the driving 
axle is a broad one, occupying the space between the 
two bearings, and the spur on the counter-shaft is a 
narrow one, and held in position on the shaft by a 
skew-key, so that, by traversing the narrow wheel 
across the face of the broad wheel on this key, the 
relative position of the counter or valve shaft with the 
driving axle is altered, and so the engine is reversed, 
thus doing away with all eccentrics and link motion. 
The construction is simple, and there being so few 
parts, and those principally having a rolling motion, 
the engines are not likely to get out of gear, or, if they 
do, they are easily put right These engines, of which 
Plate XXII. contains an illustration, can be driven 
from either end, and only require one man to work 
them. 

It may here be mentioned that, in order to facilitate 
the working of the trains, and to avoid the necessity of 
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their having to stop to take water at places where they 
are not otherwise required to stop, a number of narrow 
troughs have been laid down between the rails at 
convenient distances along the main lines, which, by an 
automatic arrangement, are kept always filled with 
water. The tenders attached to the engines have a 
" pick up " apparatus, provided with a scoop, which can 
be lowered into the trough while the train.is passing 
over it at full speed, and the tanks are filled with water 
in a few seconds. Thus, not only is the time saved 
that would otherwise be spent at the stations in pulling 
up, obtaining a supply of water, and getting up speed 
again, but it is possible to use a smaller tender containing 
a less quantity of water, and consequently there is less 
dead weight to be hauled. These troughs were first 
introduced by Mr. Ramsbottom in 1857, and, having 
since been improved and developed, have now been 
laid down at eleven different places on the main lines ; 
so that a train may run through, if need be, between 
London and Carlisle, or Holyhead, without once having 
occasion to pull up at a water column. Fig. 23 shows, 
by means of a diagram, the manner in which a tender 
picks up water from the feed-trough while in motion. 

The Crewe works, where the locomotive engines of the 
London and North- Western Company are manufac- 
tured and kept in repair, constitute the largest railway 
works in the world, and have come, in process of time, 
to be looked upon as one of the most interesting sights 
to be seen by almost every Royal or distinguished 
personage who has visited our shores for many years 
past, as well as by engineers and railway officials from 
all parts of the world, who have visited England for the 
purpose of acquiring information as to the methods and 
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processes of railway working in this country. A brief 
description of the works, and of what is done there, will 
not, therefore, be out of place in a work of this character, 
which professes to give some account of the means and 
appliances which have resulted in causing a first-class 
English railway to be regarded as a model for the rail- 
ways of the civilized world. 

The works were originally established in 1843 for the 
purpose of repairing the engines, carriages, and waggons 
of the Grand Junction Railway, which was afterwards 
incorporated in the London and North-Western system, 
in 1846. As the locomotive requirements gradually 
increased, the carriage and waggon works were by 
degrees removed to Wolverton and Earlestown, respec- 
tively, and, since the year 1865, Crewe has been 
exclusively given up to the mechanical and engineering 
departments, and has become the chief centre of the 
London and North-Western Railway Company's works. 
In 1864 a very important addition was made to the estab- 
lishment by the erection of works for the manufacture 
of Bessemer steel, and, as the whole of the space at that 
time available had been already occupied, these new 
works were placed a short distance from the junction, 
adjoining the Chester and Holyhead Railway. This 
railway had hitherto run through the works, but it was 
now thought desirable to divert it, and the land lying 
between the old line and the deviation was utilised for 
the new workshops, which thus came to be designated 
the Deviation Shops," in contradistinction to the " old 
works." Other additions to the premises have been 
made from time to time as required, and the total area 
enclosed now amounts to about one hundred and 
sixteen acres ; the covered shops and mills comprising 
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thirty-six acres. It must be borne in mind, however, 
that at these works, not only are the engines used 
upon the railway made and repaired, but a number 
of other processes of the most varied description are 
carried on, including the manufacture of steel rails, 
signal work, the under-frames for carriages, cranes and 
machinery of all kinds for warehouses, girders for 
bridge-building, bricks, and joiners' work for houses, 
stables, and signal cabins, gas, water, and drain pipes, 
hydraulic machinery, and a multiplicity of other railway 
appliances far too numerous to catalogue. 

The capabilities of the works are such -that the Com- 
pany is enabled to purchase the raw materials and 
to become the actual manufacturers of every part of the 
locomotive engines and other machinery constructed at 
Crewe, with the exception of brass tubes and copper 
plates. 

In fact, it would be difficult to specify any way in 
which a person of enquiring mind, and with the least 
turn for mechanics, could spend a day more profitably, 
or more agreeably, than in making a tour of the 
extensive and multifarious workshops at the Crewe 
works. Here is to be seen the building of an engine, 
from the casting of the steel from which she is con- 
structed, to the final coat of paint which completes 
her adornment; while the intermediate processes are 
so many and the innumerable parts pass through so 
many hands, no man seeing more than his own 
individual share of the work, that the visitor is filled 
with admiration for the master-mind that is able to 
combine all this bewildering and complicated mechanism 
and the work of all these busy hands and brains, into 
one perfect whole — a modern locomotive. 
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The total number of engines constructed at these 
works from their estabh'shment up to the end of May, 
1890, was 3,135, of which no less than 146 were con* 
5tructed in one year, viz., the year ending the 30th 
November, 1872. In addition to constructive works, 
however, about 2,000 engines annually undergo repairs 
there being usually about 330 in the works for that 
purpose at one time. 

The old works are now entirely devoted to the manu- 
facture and repair of engines, and contain a shop for 
their erection, three repairing shops, a wheel shop, a 
-fitting and turning shop, a smithy and forge, and a 
spring shop and copper smithy, as also the offices and 
general stores. With the exception of the light forgings 
and smiths' work jjiade in this smithy, the various 
parts of the engines are brought to the old work? 
in their rough state from other portions of the works ,; 
for instance, the frames and other wrought-iron plates 
come from the plate mill ; the crank and straight 
axles, the tyres, the spring steel, the coupling and 
connecting rods, and other steel forgings come froni 
the forge at the steel works ; and the cylinders, 
wheels, horn blocks, axle-boxes, and other iron and 
brass castings come from the foundry. The different 
portions of the finished work ultimately find their way to 
the erecting shop, where the actual fabric of the enginq 
is built up, and, as soon as the frame or skeleton is 
complete, the boiler is added. The engine is then grasped 
by two overhead travelling cranes, reaching down like 
giant hands, and is run bodily out of the shop in order 
that the boilers may be tested. This done, it is conveyed 
back to the shop, and the boiler is covered in, and 
ail the remaining portions of the internal machinery 
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and the external fittings are added, when the cranes 
again seize the engine and convey it to the paint shop. 
Meanwhile the tender has been constructed in another 
shop. It is now coupled to the engine, the two are 
painted, and, after receiving a trial, are ready for service. 
The usual time required in the erecting shop for 
building an engine is about four weeks, while the 
shortest time in which any engine has been built in this 
shop in the ordinary way of business is fourteen days. 
As an illustration, however, of what could be accom- 
plished at these works in case of emergency, it may be 
mentioned that some time ago, as an experiment, the 
erection of an engine was commenced at six a.m. on a 
Monday, and at one o'clock on the following Wednes- 
day, or within a space of twenty-five-and-a-half working 
hours from the time the frame plates were selected and 
laid down, the engine was finished, and in steam, and 
ready to work a train. 

In the fitting shop, which, to the unaccustomed eye, 
presents a most bewildering appearance, with its end- 
less ramification of pulleys, shafting, revolving wheels, 
and machinery of every description, all kinds of opera- 
tions connected with the making of the various parts of 
an engine may be seen in progress. Here are turning 
lathes, planing, shaping, slotting, boring, and drilling 
machines. Here are made the cylinders, the pistons, 
the valves, connecting rods, injectors, axle-boxes, and a 
hundred other small fittings and castings, all these being 
adjusted to standard gauges suitable to the various 
classes of engines, without respect to the individual 
engine for which they may happen to be used. Thus, 
to a great extent, the interchangeability of parts is 
secured, so much so, that four of the standard classes of 
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engines have many of their parts exactly alike, and any 
of these could be taken from one engine and fitted to 
another without difficulty, the result being to secure the 
greatest economy in effecting repairs. To such an extent 
is this principle carried, that when, as is sometimes the 
case, one of a pair of cylinders in an engine is damaged, 
a new cylinder can be straightway procured from the 
fitting shop and bolted to the remaining one, without 
any further fitting being required. 

The nuts, bolts, pins, and a good many of the small 
parts are prepared by boys, who enter the works as 
apprentices, and remain at this work for some time 
before being drafted out as journeymen in the various 
branches. 

The wheel shop, where the wheels and axles of the 
engines are constructed, is fitted with large and 
powerful machinery, suitable for the work which has 
to be carried on, some of the lathes being capable of 
turning a pair of wheels as much as 8 feet 9 inches in 
diameter. Interesting features in this shop are the 
"roughing lathe," in which seven cutting tools are 
employed at one time in "roughing out" the crank 
axles, and the " nibbling machine," designed for cutting 
out the " throws " in the cranks, and which has no less 
than 160 cutting tools arranged round the circumference 
of a large disc. An ingenious mechanical contrivance 
exists in this shop for lifting the wheels and axles into 
the lathes and other machines. It consists of a series 
of light jib cranes travelling on a single rail laid on the 
floor of the shop, parallel with the lathes, and worked 
by a cotton cord f of an inch in diameter, running at 
the rate of a mile a minute, by which motion is 
transmitted to the various parts of the cranes. These 
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latter travel along the shop, wherever they are required, 
at the rate of 80 feet per minute, and lift their loads at 
the rate of 9 feet per minute. Special light machinery 
of a similar type has been provided also in the erecting 
shop, and in the various repairing shops, and is found 
almost invaluable in facilitating the operations to be 
carried on. 

One portion of the works which seldom fails to 
interest visitors is the steel works, which, at the time 
of their opening in 1864, consisted of a converting 
house with two converters, a cogging shop, and a 
small forge, but have since been greatly enlarged, the 
steel-making plant being now capable of producing 
50,000 tons of steel per annum, besides which there 
have been added a large forge, iron, brass and steel 
foundries, rail-rolling mills, a boiler shop, and several 
repairing and other shops. To those who are not 
acquainted with the Bessemer process of converting iron 
into steel, a brief description of the operation may be 
interesting 

The converting plant consists of four retorts or vessels, 
each holding 5 tons, and arranged in two groups, with 
the cupolas behind them. The pig-iron is first melted 
in a cupola, to which the air is supplied by a Root's 
blower, after which the liquid metal is run into a huge 
ladle moving on a line of rails, and is conveyed to the 
converting vessel. This latter is lined with ganister, 
and in the bottom of it are a number of small holes, 
through which air is injected upwards through the 
molten mass, the oxygen of the air combining with 
aijd eliminating the carbon of the iron, and keeping 
up a fierce combustion until the whole of the impurities 
are ejected. The blowing is continued for some fifteen 
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or twenty minutes, until the metal is thoroughly decar- 
bonized, when the process ceases, and a quantity, 
varying according to the quality of steel required, of 
" spiegeleisen," an iron highly charged with carbon and 
manganese, previously melted in a furnace, is run into 
the converting vessel, and combines chemically with the 
decarbonized iron. The vessel is now turned down and 
the liquid steiel is poured out into a ladle carried at 
the end of a crane, the crane swings round, and the steel 
runs out through a small orifice in the bottom of the ladle 
into cast-iron moulds, and is thus formed into ingots 
ready to be used for making rails, or for any other 
purpose required. The air is supplied to the converting 
vessels by a fine pair of horizontal blowing engines 
of 450 horse-power, made by Hick, Hargreaves & Co., 
of Bolton. The steam cylinders are 36 inches in 
diameter and have a stroke of 5 feet, and the air cylinders 
are 48 inches in diameter with the same stroke. There 
are also three reheating furnaces, in which the steel 
ingots, as they come from the converter, can be 
reheated, and taken direct to the rolling mill. 

The rail-making plant has an annual capacity of 45,000 
tons, the rolling mill being driven by a Corliss con- 
densing engine, developing, in ordinary working, about 
700 h.p. The rails, while hot, are sawn off to the 
required length by a circular saw, and, after cooling, are 
drilled and straightened ready for use. 

The powerful forge machinery consists of a duplex 
steam hammer of 30 tons, and one of 10 tons, 
together with eight vertical steam hammers weighing 
from IS cwt. to 8 tons, tyre rolling, plate rolling, 
and merchant mills, saws, and shearing machines. The 
30-ton hammer was designed by Mr. Ramsbottom, the 
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late chief mechanical engineer of the Company, and 
consists of two huge blocks, each weighing 30 tons, 
moving upon rails, with eight small wheels. The blocks 
are actuated by steam cylinders placed behind them, 
iand on steam being admitted to these, the blocks are 
propelled with enormous force against the mass to be 
forged, which is held between them. 

An interesting machine to watch in operation, is 
the large circular saw, 7 feet in diameter, which 
is used for sawing off the crop ends of forgings, and 
which is driven by an engine at a great velocity, 
running at no less speed than 13,000 feet per 
minute. This will cut its way through an iron axle 
9 inches in diameter in 30 seconds. 

The tyre mill, plate mill, and merchant mills require 
no detailed description, as, although the machinery 
employed is powerful and admirable of its kind, it is 
analogous to what may be seen at work in other rolling 
mills, and possesses no features of special interest. 

In the steel works there are fifty furnaces for 
heating the metal, all of which are Siemens' Regenera- 
tive Gas Furnaces. There are also seven for making 
steel by the Siemens'-Martin process, viz., five 20-ton, 
and twoio-ton furnaces. The gas for the furnaces is 
generated in a series of forty-nine gas producers, the 
gas being conveyed to the furnaces in underground 
pipes. 

Steam is supplied to the various engines and steam 
hammers by two ranges of stationary boilers, each range 
consisting of eight boilers of the Lancashire type, 7 
feet in diameter, and 30 feet long, with double flues^ 
and constructed entirely of steel plates. 

The engine repairing shops occupy an extensive range 
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of buildings, 993 feet long, and 106 feet wide, and are 
fitted with wheel lathes for turning the tyrej of the 
engine wheels as they become worn, and with all kinds 
of machinery for effecting the necessary repairs to the 
various parts of an engine. They are also furnished 
with boiling pans for removing the oil and grease from 
the parts when they are taken to pieces for repairs, 
so that they are turned out well cleaned at very little 
cost, the grease removed being collected and converted 
into soap. 

It may here be mentioned that up till about the year 
1873, the attempts which had been from time to time 
made to introduce steel into the manufacture of boilers, 
had resulted in failure, but at the International 
Exhibition in Vienna, in 1873, a locomotive boiler and 
fire-box were sent from the boiler shop at Crewe, 
which were fine specimens of boiler work, and were 
constructed entirely of steel, and since that time no 
less than 2,863 locomotive, and 2 1 8 stationary boilers, 
have been made of that material without a single case 
of failure having occurred other than those due to 
ordinary wear and tear. The greatest care is taken 
to ensure the selection of reliable plates for the boilers, 
a piece being cut from each plate and subjected to 
the most severe tests of all kinds, and a register being 
kept of the result of the tests, and of the position 
occupied by every plate in each boiler. 

Extensive brick-making plant exists at Crewe, 
consisting of two brick-making machines, and a large 
circular kiln, and Arymg sheds, the turn-out being some 
five or six millions of bricks in a year. 

The "Deviation Works" previously referred to, 
consist of a range of shops built alongside the devia- 
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tion of the Chester and Holyhead Railway, and com- 
prise a chain and plate testing shop, a millwright's 
shop, devoted to the manufacture and repair of all 
the shafting and machinery in the works, shops for the 
making of cranes, warehouse machinery, and stationary 
engines, joiners' and pattern makers' shops, saw 
mills, &c. 

The check upon stores of all kinds used in the works 
is very strict, and necessarily so ; the stores are kept at 
the old works, and not the smallest article can be 
obtained from them without a written order signed by 
one of the foremen, none but the storekeepers being 
permitted to enter the stores. 

A notable feature in the life of the Crewe works is the 
narrow-gauge railway, of which nearly five miles have 
been laid down, traversing every part of the works. 
The gauge of this railway is eighteen inches, and it is 
worked by small locomotive engines of the type shewn 
by Plate XXII., which draw trains of strong, low- 
wheeled trollies, conveying materials and finished work 
from one part of the premises to another. It also affords 
a ready means of locomotion for the workmen and 
officials from point to point, and visitors to the works 
seldom fail to make acquaintance with it. 

Dining, or "mess" rooms, are provided at Crewe for 
the convenience of the artisans who live at a distance 
from the works, and here they can leave their food in 
the morning, and have it prepared and placed ready for 
them when dinner-time arrives. 

The number of persons of all classes employed in 
these works is about 6,500, but in addition there are 
some 713 engine-drivers, firemen, cleaners, and others 
at the steam sheds at Crewe station, making a total of 



170 



AN ENGLISH RAIL WA Y. 



upwards of 7,200 persons employed in connection with 
the locomotive department at Crewe. Although the 
steam sheds referred to form no part of the Crewe works 
properly so-called, they yet contribute in no slight 
degree to the establishment of Crewe as the most 
important locomotive centre of the London and North- 
western Railway. About 150 engines are kept in 
steam at this station daily, for the stabling of which 
suitable sheds have been provided, covering an area of 
nearly 3 J acres. Here the waste and sponge cloths 
used for cleaning engines all over the London and 
North-Western system are washed and dried, and 
afterwards returned to the stations from which they 
have been received ; the oil and grease collected 
from them in the process of cleansing being 
converted into soap, to be used in the various steam 
sheds. 

The Company manufacture and supply gas, not only 
to their own works, but to the whole town of Crewe, 
and they also supply water to the works and to the town, 
the supply being derived from the red sandstone at 
Whitmore, about twelve miles distant, on the Crewe and 
Stafford Railway. The water is pumped from a large 
well into reservoirs, and descends to Crewe by gravita- 
tion. 

Crewe, which previous to the establishment of the 
locomotive works was inhabited only by a few farmers 
and cottagers, has now developed into a flourishing 
town of thirty thousand inhabitants, composed almost 
entirely of the Company's workmen and their families, 
and the tradesmen who supply their wants. In 1877 
the town applied for and obtained a charter of incorpora- 
tion, and Mr. F. W. Webb, the chief superintendent of 
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the works, was elected Mayor for the Jubilee year (1887), 
being re-elected for the year 1888. In commemoration 
of Her Majesty's Jubilee, and of the fiftieth anniversary 
of the opening of the railway through Crewe, the 
• Company presented the town with a public park, about 
forty acres in extent, which was dedicated by Sir 
Richard Moon, Bart., chairman of the Company, on the 
4th July, 1887, and was formally opened to the 
public by H.R.H. the Duke of Cambridge, on the 
9th June, 1888. 

The Company have built, and are the owners of, 
nearly 850 houses occupied by their workpeople, in 
addition to which a considerable number have been 
built by the workmen themselves. The town being 
almost entirely dependent upon the works, and consti- 
tuting, in fact, a veritable railway colony, the directors 
have aided by their countenance, and by material sup- 
port, every public movement deserving of their liberality. 
They have erected and endowed a church belonging to 
the Establishment, and have subscribed to the expenses 
of building several places of worship of other denomina- 
tions ; have established large schools for the education of 
the children of the men employed in the works, and erected 
public baths. They have also provided a Mechanics* 
Institute, which contains a library of more than 8,000 
volumes, a comfortable reading-room, well supplied with 
newspapers, periodicals, and magazines ; class-rooms, a 
smoking-room, a gymnasium, and a lecture hall seating 
800 persons. During the winter months evening classes 
are held for the instruction, both in elementary and 
advanced subjects, of the young people employed in the 
works during the day, and these are largely attended, 
the fact that since 1871 no less than twenty-four of the 
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Students have been successful in gaining Whitworth 
scholarships, being a sufficient testimony to the cha- 
racter of the results accomplished at this institution. 

The question of Brake-power is one which has an 
Intimate relation to the locomotive department, 
since it is the great development in the speed and 
power of the engines employed, which has led to the 
imperative necessity of devising equally powerful means 
for bringing the trains quickly to a stand in case of need, 
and the Company has adopted a system of continuous 
brake known as the " Automatic Vacuum," with which 
the whole of their stock has already been fitted. This 
brake is applied to all the vehicles of a train, except the 
engine and tender, which are fitted with a separate 
steam brake. Each carriage carries its own length of 
train-pipe, flexible hose, and universal couplings ; also a 
double vacuum "sack" combining the advantages of a 
brake cylinder and reservoir in one, the latter being 
supplied with a flexible diaphragm and connected 
through the piston rods with the brake rigging. 
The piston rods work through flexible stufKng-boxes 
attached to the bottom of the sack, and which adapt 
themselves to every movement of the rod, but prevent 
the air from leaking into the sack when it is not required 
to do so. Attached to the train -pipe, and in connection 
with the reservoir and the top and bottom of the sack, 
is an automatic cock, with a valve inside the plug through 
which the air passes to and from the train-pipe, so that 
when the air is being exhausted it is drawn from the 
reservoir, and the top and bottom of the sack, but when 
air is admitted to the train-pipe, the valve in the cock 
closes the connection to the reservoir, but leaves the 
ends of the sack open to the train-pipe. While the 
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train is running a continual vacuum is maintained in the 
train-pipes and double vacuum sacks, by means of a 
small ejector or air pump on the engine, and in this 
condition the brakes are off," but when it is desired 
to apply them, air is admitted into the train-pipe 
by the driver or guard ; the valve in the automatic 
cock moves as previously described, and the pressure 
of the atmosphere, acting on the outside of the dia- 
phragms, pulls in the piston rods and applies the 
brakes. The same result ensues if the train becomes 
separated or a coupling breaks, air being thus admitted 
to the train-pipe, and the brakes being applied auto- 
matically throughout the train. 

When the brakes have been applied, and it is desired 
to take them off again, all that is necessary is to renew 
the vacuum by means of the ejector with which the 
engine is fitted, this being done while the engine is 
stending. The driver's brake valve on the engine is so 
arranged that both the steam and vacuum brakes can be 
applied simultaneously by one movement of a lever, and, 
in fact, when the engine is connected to a train, one 
cannot be applied by the driver without the other. The 
guards' vans are also fitted with a valve which enables 
the guards to apply the vacuum brake, but the valves on 
the engine are so arranged that, when the guard thus 
applies the vacuum brake, the air in the train-pipe causes 
the steam brake also to be applied on the engine. By 
means of the automatic cock previously referred to, the 
brake on each vehicle may be released while shunting is 
going on, and may also be shut off if the brake gear is 
out of order, leaving the train-pipe intact throughout 
the train. 
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CHAPTER VIII, 
Rolling Stock (ii.). — Carriages. 

Mention has already been made in a previous 
chapter of the rude accomniodation with which the 
earlier railway passengers of half a century ago had to 
content themselves, as compared with the luxurious 
conditions of modern travel. As illustrative of this 
wide difference, our illustration (Plate XXIV.) repro- 
duces an old print showing two of the trains which 
were actually run upon the Liverpool and Manchester 
railway at, or soon after, its opening. One of these, 
which apparently represents the very earliest form of 
passenger train, is drawn by an engine which is a specie3 
of first cousin to the famous ** Rocket." All the 
vehicles, as will be seen, are fully exposed to the 
weather, except for a slight awning overhead, and only 
a portion of the passengers are indulged with seats, the 
vehicles, being, in fact, not unlike an open goods waggon 
of the present day. The upper portion of the picture 
shows a train containing somewhat superior accommo- 
dation, for all the carriages are covered in, although we 
may be sure that the internal fittings of these ungainly 
vehicles were very different to the elegantly-furnished 
saloons of 1894. It will be observed, too, that the 
luggage of the passengers is piled on the roofs of the 
carriages, which elevated situation is also occupied by^ 
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the guards, and that all the carriages have names, " The 
Traveller," " The Times," etc., like their predecessors, the 
stage coaches, which they have but recently superseded. 
Finally, a party of travellers are seen riding in their own 
family carriage, mounted upon a low truck without 
removing the wheels, and only dispensing with the 
horses. Modern advertisements of the running of 
excursion trains upon railways, frequently to this day 
announce the fares as " First class — Covered carriages " — 
and it is well understood that the term Covered 
carriages," thus employed, is synonymous with " third 
class " ; but not every one is aware that this expres3ion 
is really a lingering survival of the period when railway 
companies, in announcing an excursion, held out the 
inducement of what was then the unwonted luxury of 
covered vehicles for the lower classes of passengers. 

A striking contrast to the primitive conveyances of 
fifty years ago is the passenger carriage shown by Plate 
XXV., which is a specimen of the latest development of 
the art of carriage-building in these modern times. Forty- 
two feet in length, with accommodation for tliree classes 
of passengers, and a compartment for their luggage, 
provided with a lavatory for the first-class passengers, 
mounted upon the easiest of springs, well lighted by gas, 
and warmed during the winter, adorned with ornamental 
woods and the handsomest upholsterer's work, and 
replete with every convenience and comfort throughout, 
it embodies in fact in a high degree, the latest develops 
ment of modem civilization as exemplified in railway 
travelling. 

The London and North-Western Company possesscb 
a stock of upwards of S,ooo passenger carriages, of which 
about 350 are forty-two feet in length, and th 
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remainder vary from thirty feet to thirty-four feet in 
length. The whole carriage stock of the Company con- 
tains seating accommodation for 191,030 passengers in 
the following proportions : — 

First class . • • , 21,977 
Second class « , . 24,326 
Third class • , , 144,727 
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these proportions being very carefully considered and 
adjusted from time to time in building additional 
carriages, or renewing old ones, so as to preserve the 
proper ratio of each class to the others. The Midland 
Company, as is well known, in the year 1875 decided 
upon abolishing second class compartments in their 
trains, and retaining only two classes, viz., first and 
third ; but the wisdom of the experiment was believed 
by many of the companies to be open to serious question^ 
whether upon financial grounds, or as a matter of public 
convenience. The London and North-Western Com- 
pany maintained the belief that society in this country, 
for all purposes, naturally divided itself into three 
classes, and that the wants and tastes of the community 
were best served by their present practice, in which 
belief, apparently, they were supported by the great 
body of railway opinion in the country, since no other 
company has until recently followed the example of the 
the Midland Company. Within the last year or two, 
however, the North-Eastern, Manchester, Sheffield, and 
Lincolnshire, Cambrian, and some of the Scotch com* 
panies have adopted the Midland system and abolished 
the second class, while the Great Northern Company 
have done so to a great extent 
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Although, nominally, the passengers who travel upon 
the London and North-Western Railway are divided 
into three classes, there are, in a manner of speaking, four 
classes, for the saloon passengers almost constitute a class 
in themselves, paying, in some cases, a slightly higher 
fare than first class, and enjoying superior accommoda- 
tion. The North-Western have not seen their way to 
follow the example of their great rivals (the Midland 
Company) in introducing " Pullman Cars," as used in 
the United States, in their trains ; but they have filled 
the places of these with saloon carriages of their own 
construction, which, in their belief, are quite equal, if 
not superior in some respects, to the Pullman Cars. 
These are run, as sleeping carriages, in all the night trains 
between London and Scotland, Holyhead (for Ireland), 
Liverpool, and Manchester ; and, for the payment of a 
very moderate fee over and above the first class fare, 
the passenger can secure a berth in one of them, and 
accomplish his journey without any of the weariness 
and discomfort which, until some few years ago, 
rendered a night journey to the North an experience to 
be dreaded, and by all means, if possible, to be avoided. 

The saloon is supplied with lavatory accommodation, 
and the passenger, being awakened by the attendant 
when nearing his journey's end, can make his toilet, 
enjoy a cup of tea or coffee, provided by the attendant, 
and alight at his destination refreshed and prepared to 
commence his business without losing time in repairing 
the fatigue of the journey. Saloon carriages are also 
available at all times for parties travelling by day trains, 
on payment of a certain minimum number of fares, and 
drawing-room carriages, luxuriously fitted up with 
couches, easy-chairs, and tables, are run by the principal 

N 
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express trains between London and Liverpool, seats in 
which can be obtained on application in advance by 
telephone or otherwise, without any charge over and 
above the first class fare. 

Another great boon recently conferred upon railway 
travellers has been the introduction, by each of the three 
rival routes between England and Scotland, of corridor 
trains, having a communication throughout from end to 
end, and containing dining saloons for first and third 
class passengers. These trains are magnificently fitted 
up, and replete with every comfort and convenience that 
modern ingenuity has devised. 

The London and North- Western Company have for 
many years built their own carriages at their Wolver- 
ton works, situated about midway between London 
and Birmingham. These ^forks cover an area of about 
fifty acres, and are traversed by what was formerly the 
main line of the London and Birmingham Railway, but 
the line has since been deviated, and the old railway 
has been converted into sidings within the works. In 
the old days of the London and Birmingham Rail- 
way, Wolverton was a kind of half-way house/* and 
was fixed upon for that reason as the chief locomotive 
centre ; but when the London and Birmingham became 
amalgamated with other undertakings, some of them 
reaching to the extreme North and West, and blossomed 
into the London and North- Western, it was found more 
convenient to remove the locomotive works to Crewe, 
and since 1877 the works at Wolverton have been 
devoted exclusively to the building and repair of 
carriages and other vehicles used in passenger trains, of 
parcel carts and vans, omnibuses, station furniture, 
office fittings, and many other reqijirements, both for 
trains and for stations. For all these various purposes, 
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the carriage department employs 2,234 workmen at 
Wolverton, besides 489 at other workshops which have 
been established at Euston and Crewe, and 731 men 
enga^^ed at out stations in executing small repairs, and 
in cleaning, lamping, and examining the carriages. In 
the old days, when a journey of moderate length occupied 
a much longer time than it does now, the Wolverton 
passenger station was a very important place, having 
extensive refreshment and dining rooms, but the 
traveller of to-day is only on the threshold of his 
journey from London to the North when his train 
dashes through Wolverton without even deigning to 
stop there. 

With the consent of our readers we will now pay a 
visit to the Wolverton Works, and endeavour to gain 
some insight into the method in which the rolling-stock 
of a great railway is built up and maintained. The 
smaller companies, of course, do not build their own 
carriages, but obtain them from one or other of the firms 
of railway carriage manufacturers in the country. 

Entering at the main gateway, facing the old London 
and Birmingham Railway, and, for the moment, passing 
by the extensive ranges of shops devoted to various 
purposes, which meet the eye, we first visit (by way of 
beginning at the beginning) the timber stores, con- 
taining at all times a two years* supply of the raw 
materials of which the carriages are constructed. Here 
we find the spoils of the West Indian and American 
forests in the shape of huge logs of mahogany, 
baywood, pine, and Quebec oak, the East Indies being 
represented by teak, largely used in the framing and 
fittings of the carriages, while English oak and ash are 
not wanting. Overhead is a high-speed travelling 
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crane which, as we are looking on, seizes one of the 
great logs in its powerful grasp, and lifts it on to two 
trucks, standing upon a miniature railway of two feet 
gauge, which runs throughout the works. The log is 
rapidly run into the saw mill, and is met on its entrance 
either by a large circular saw, which speedily converts 
it into planks, or by a frame saw, which cuts it into 
boards or panels as required. The planks are next cut 
into scantling of standard sizes, and are sent to the 
drying shed to season, or if they already consist of 
seasoned timber, they are at once marked out, and 
fashioned into the various parts of a carriage by some 
of the numerous machines of complex construction 
and bewildering variety which may be seen on all sides, 
performing the most complicated operations with the 
utmost apparent ease and rapidity. Meanwhile, how- 
ever, we follow our log of unseasoned timber in its new 
form of planks, or scantling, to the drying shed, where 
we are shown timber of every description, and of all 
shapes and sizes, stacked symmetrically, and with the 
greatest neatness and exactitude, for seasoning, together 
with piles of mahogany panels, and of veneers of 
walnut, sycamore, ebony, and various other decorative 
woods, used for ornamental purposes. These are all 
labelled and dated, and receive, we are assured, as much 
anxious care and attention as a connoisseur would 
bestow upon his bins of choice vintages, for much 
depends upon the skilful selection and preparation of 
the materials from which the carriages are built. 

The parts and sections, which we have seen cut out 
of the seasoned timber in the saw mill, are run by means 
of the small tramway into what is termed the **body 
shop," where they are put together by the coach-makers. 
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and begin to assume the rough outline of the body of a 
carriage. This is raised by a crane, and lowered on to 
the under-frame already prepared for it, and which is 
constructed of channel steel, with Mansel wheels and 
radial axles. The vehicle, in its rough state, is next taken 
forward to another shop, where it undergoes long and 
tedious processes of rubbing-down, painting and var- 
nishing ; and meanwhile, the internal fittings, linings, 
and other upholsterers' work, which have been prepared 
in various shops devoted to such purposes, are put in, 
and the break gear and gas fittings are added. Finally, 
when the carriage is quite complete, it is placed in a cool 
airy shed, for the paint and varnish to thoroughly harden, 
before it is turned out for use in trains. 

The making of the wheels for the carriages is a very 
interesting process, and will repay a visit to the wheel 
shop. The wheels are made without spokes, the centres 
being solidly built up by segments of teak com- 
pressed by hydraulic power. Passing the formidable 
double row of wheel lathes, which, with apparently very 
little attention from the workmen, are cutting long spiral 
shavings of steel from the tyres very much as one pares an 
apple with a sharp knife, or boring out tyres, and cutting 
the grooves for the retaining rings, which, when in posi- 
tion render it impossible for the tyre to leave the wheel, 
even if it is broken into several pieces, we arrive at the 
machinery by which the wheels are finally put together. 
A steel tyre, spun from a solid block of Bessemer steel, 
without a weld, is swung up by a hydraulic crane on to 
the press, the teak segments, already cut and shaped 
with the greatest nicety by an automatic machine in the 
saw mill, are placed in position within the circumference 
of the tyre ; the press is closed up, and a handle is turned, 
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which sets the hydraulic ram in motion. Soon we hear 
the solid teak blocks begin to groan as they are forced 
into the tyre, and with a few loud thumps they are 
driven home, when the press is opened, and the wood* 
centre is seen to be as compact as if it were fashioned 
out of one piece of timber. Nothing remains but to 
add the retaining ring and boss plates; another hydraulic 
press forces the wheel and its fellow on to the axle and 
keys them up ; and one more pair of wheels is added to 
the many thousands that are ceaselessly rushing to and 
fro upon the iron highway. 

Making a tour of the premises, we shall observe that 
there are special shops and rooms for almost every 
portion of the work which has to be carried on. Here 
for instance, is a shop devoted to the fine cabinet work 
required for the internal fitting and decoration of the 
carriages, and close at hand is a room where a staff of 
girls is employed in French polishing. The body shop, 
paint shop, and drying rooms, we have already seen ; but 
here is a carpenters' shop, where furniture, ticket-cases, 
barrows, and similar articles are made ; a smithy, where 
brawny workmen are wielding the heavy sledge-hammers, 
and fashioning all kinds of intricate ironwork; a spring 
makers' shop ; brass and iron foundries, where casting is 
going on, and the molten metal is spurting from the 
cupola furnaces ; a lamp shop, with its deafening sound 
of the ceaseless tapping of tinmen's hammers, and rooms 
where women are busily engaged in cutting out and 
making up the trimmings and linings of the carriages ; 
while everywhere we cannot fail to be struck by the 
ingenious mechanical appliances which mimimise the 
labour, and secure uniformity in the work, although 
these arc too numerous and complicated to be described* 
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Before leaving the works we must pay a visit to the 
laundry, where some half-dozen women are engaged in 
washing the linen and towels used in the saloon carriages, 
all of which are sent to Wolverton daily to be washed, 
in exchange for a clean supply, about 4,500 articles being 
thus dealt with every week. Most of the work is done 
by steam, supplied by a small vertical boiler, the linen 
being dried in a hot closet, and very scrupulously aired 
before being sent away, so that passengers never need 
have before their eyes the fear of damp sheets, in the 
sleeping saloons. 

It is a somewhat interesting sight to watch the opera- 
tion of paying the large number of men engaged in 
these works ; and the method employed to facilitate the 
task, and avoid mistakes or disputes, is not without 
ingenuity. The whole of the men employed are numbered 
consecutively from one upwards, and at pay-time they 
arrange themselves in numerical order in a large yard, so 
as to form a queuCy and pass the pay-window in single file. 
Each man, as he passes the window, hands in his pay 
check, and receives in return a tin box stamped with his 
number, and containing his wages. At the end of the 
passage is a receptacle, into which he throws the empty 
box, this being considered his receipt for the money ; 
since any question as to the correctness of the amount 
must be raised before he parts with the box. The 
money is, of course, counted out and placed in the boxes 
beforehand, and so simple is the process, and so expert 
are the clerks employed, that the whole of the men, 
upwards of 2,000 in number, are paid and the business 
is at an end in less than half-an-hour. 

The physical and moral welfare of the men are not 
lost sight of, but are promoted in many ways. There is, 
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DESCRIPTION OF TYPES OF ENGINES IN USE 
Goods Engines. Pas 



Particulars. 


5 ft. 
Six Wheels 
Coupled 
Special 
D.X. Class. 


5 ft. 
Six Wheels 
Coupled 
18 in. 
Good& Class. 


4 ft. 3 in. 
Six wheels 
Coupled 
(Coal 

Trains). 


4 ft. 3 in. 
Six Wheels 
Coupled 

Coal 
Side Tank 
Engine 


7 ft. 6 in. 
" Lady 
of the 
Lake " 
Class. 


6 ft. 6 in. 
Straight 

Link 
Engine. 


6f 
Stra 

Lit 
Eng 


Cylinders — 
Diameter 


17 in. 


18 in. 


17 in. 


17 in. 


16 in. 


17 in. 


173 


Stroke ... 


24 in. 


24 in 


24 in. 


24 in. 


24 in. 


24 in. 


24 i 


MlIUC LCI i/i 

Driving 
Wheels ... 


5 ft. 


5 ft. 


4 ft. 3 in. 


4 ft. 3 in. 


7 ft. 6 in. 


6 ft. 6 in. 


6f 


Wheel Base 


15 ft. 6 in. 


15 ft. 6 in. 


15 ft. 6 in. 


21 ft. 3 in. 


15 ft. 5 in. 


15 ft. 8 in. 


15 ft. 


Heating 
Surface 
Tubes ... 


sq. ft. 
980*0 


sq. ft. 
98o'0 


sq. ft. 
980*0 


sq. ft. 
980*0 


sq. ft. 
981-4 


sq. ft. 
980*0 


sq. 
98< 


Fire Box 


94-6 


10^*5 


94*6 


94-6 


87-3 


103*5 


10* 


Total ... 


i,074'6 


1.083-5 


1,074*6 


1.074*6 


i,o68*7 




1.08 


Grate Area .. 

Weight 
in Work- 
ing Order 


i7"i ft. 

tons. cwts. 
31 


i7"i ft. 

tons. cwts. 
35 4 


17*1 ft. 

tons. cwts. 
29 II 


17*1 ft, 

tons. cwts. 
43 


15 ft. 

tons. cwts. 
29 6 


17- 1 ft. 

tons. cwts. 
32 15 


tons. 
33 


Weight on 
Driving 
Wheels .. 


i^3pai« 1 
i coupled. ' 


1 coiipled. } 


/ 29 11 X 
J 3 pairs I 
{ coupled. ) 


i 33 \ 
1 3 pairs \ 
^ coupled. ' 


( II 10 ) 
t 1 pair S 


(22 10 \ 

■j 2 pairs V 
I coupled. ) 


l,C0U[ 
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Crewe Works, gtA Oct,^ 1893* 
E LONDON AND NORTH-WESTERN RAILWAY. 
;iNEs. Compound Passenger Engines. 



n. 
nk 

B. 


4 ft. 6 in. 
Side Tank 
Engine 
(Eight 
Wheeled). 


4 ft. 6 in. 
Side Tank 
Engine 
(Six 
Wheeled). 


7 ft. 
Compound 
Engine 
(Eight 

Wheeled) 


7 ft. 
Compound 
Engine 
(Six Wheeled) 


6 ft. 6 in 
Compound 
Engine. 


6 ft. 
(Compound 
Engine. 




17 in. 


x7 in. 




2 High ' 
Pressure 
Cylinders 

15 in. 
diameter 
^ 24 in. stroke. 






' 2 High ' 
Pressure 
Cylinders 

14 in. 
diameter 

,24 in. stroke.^ 




/ 2 High ' 
Pressure 
Cylinders 

13 in. 
diameter 

\24 in. stroke.^ 






' 2 High ' 
Pressure 
Cylinders 

14 in. 
diameter 

,24 in. stroke., 






20 in. 


20 in. 




I Low 
Pressure 
Cylinder 

30 in. 
diameter 
^ 24 in. stroke. 






I Low 
Pressure 
Cylinder 

30 in. 
diameter 
24 in. stroke., 




/ I Low ^ 
1 Pressure 
J Cylinder 
1 26 in. 
1 diameter 
\ 24 in. stroke. ^ 






I Low 

Pressure 
Cylinder 

30 in. 
diameter 
, 24 in. stroke. ^ 




n. 


4 ft. 6 in. 


4 ft. 6 in. 


7 ft. 


7 ft. 




6 ft. 6 in. 


6 ft. 


in. 


21 ft. 3 in. 


14 ft. 6 in. 


23 ft. 8 in. 


18 ft. I in. 




17 ft. 7 in. 


18 ft. I in. 




sq. ft. 
886-8 

84-8 


sq. ft. 
886-8 

84-8 


sq. ft. 
1,381*2 

Firebox and 
Combustion 
Chamber. 
J 597 


sq. ft. 
159*1 




sq. ft. 

980*0 

103-5 


sq. ft. 
1,241-3 

I59'» 


6~ 


971-6 




1.540-9 


1,400-4 


1,083-5 


1,400*4 




X4*2 ft. 


14*2 ft. 


20-5 ft. 


20'5 ft. 




17-x ft. 


20-5 ft. 


'ts. 


tons. cwts. 
45 18 


tons. cwts. 
38 4 


tons. cwts. 
5a 2 


tons. cwts. 
45 10 




tons. cwts. 
37 IS 


tons. cwts. 
42 10 




(26 16 ) 
■j 2 pairs > 
V coupled. } 


j28 8| 
•J 2 pairs |- 
(coupled. ) 


J 31. ) 

■< 2 pairs not > 
f coupled. } 


< 2 pairs not > 
( coupled. ) 


i 27 7 ) 

-J 2 pairs not > 
{ coupled. ) 


f 30 ) 
< 2 pairs not > 
\ coupled, / 
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tor instance, a spacious dining-hall, with accommodation 
for i,ooo men, each seat being provided with a coffee 
can and cup, and a cooking tin. Adjoining the dining- 
hall are large kitchens fitted with ovens, boilers, and hot- 
plates, where the workmen can either procure their 
meals at a small cost, or can bring their own provisions, 
and have them cooked free of charge. 

Near the works are schools, largely supported by the 
Company, where the children of the workmen are edu- 
cated for a very small fee, while near the schools is a 
Science and Art Institute, a handsome brick building, 
in which so much good work is being done, that an 
extension of the premises will very shortly be necessary. 
The Company have provided also a spacious recreation 
ground near the station, and the men can boast of a 
promising amateur athletic club, cricket and football 
clubs, and a strong and efficient company of the County 
Volunteers. 

Wolverton, to a great extent, resembles Crewe in 
being a railway colony, the inhabitants of which are all 
engaged in one occupation, and although a considerable 
number of young women are employed in the works, 
there were formerly a great many girls, the daughters of 
the workmen, who could find no occupation. Seeing 
this difficulty, Messrs. McCorquodale and Co., the 
Company's stationery contractors, considerately came to 
the rescue, and by erecting a large envelope factory in 
the immediate neighbourhood, have provided suitable 
employment for tne surplus female population. 

Apart from the carriage works at Wolverton, the 
superintendent of the carriage department has under 
his orders, at what are termed " Out-stations," a staff 
of nearly 1,200 men, who are engaged in the repair. 
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examination, greasing, lamping, washing, cleaning, and 
warming of the carriages throughout the system, and it 
may be useful to give some account of the manner in 
which these very necessary operations are carried on. 

Examination. — About one hundred carriage ex- 
aminers are employed, who are stationed singly or in 
small gangs at the most important stations and junc- 
tions from one end of the line to the other. Before any 
man is appointed to a post of this kind he must have 
had previous experience in the lifting and repairs of 
carriages in the shops, and it is his duty to carefully 
examine the wheels, springs, and other running parts of 
all carriages standing at, or passing through, his station, 
tapping every wheel-tyre with his hammer, so that his 
experienced ear may detect by the sound whether they 
are in good order and without flaw. Where no special 
staff of coach repairers is employed, the examiner has 
also to attend to slight repairs of internal fittings, 
defective locks, etc. At the more important stations 
pits are provided between the rails to enable the 
examiners to get beneath the carriages to inspect the 
under-gear. 

Greasing. — This is attended to by men stationed at 
the principal stations and junctions under the orders of 
the examiners, their duty being simply to examine the 
axle-boxes of every carriage passing through their 
station, and replenish them with oil or grease when 
required. 

Washing. — Every carriage is washed outside with 
water once each day, the water being usually obtained 
from cast-iron tanks let into the ground, with a self- 
acting ball-valve. The buckets can thus be filled 
instantaneously, without the loss of time involved in 
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drawing water into them from a tap. At the large 
stations there are sheds specially provided for carriage 
washing, having wooden stages the height of the 
carriage floors, alongside each line of rails, with wrought- 
iron troughs running the whole length of the stages, 
which by the ball-valve arrangement are kept constantly 
full of water. Periodically, of course, the outsides of 
the carriages require something beyond the simple 
washing with water, and have to be thoroughly scoured 
with soap or some cleaning composition. The equip- 
ment of each "washer" consists of a bucket, a long- 
handled brush, with which he can reach from the 
ballast, if need be, the tops of the carriages, and a small 
spoke-brush for getting into corners, etc. 

Cleaning, — The " cleaners," of whom a large number 
are employed, attend to the insides of the carriages. 
They are provided with a bass broom, a hard hand- 
brush, and a soft one, a wash leather and a linen duster. 
They are expected to shake each carpet, well brush the 
linings and cushions, clean the windows, and finally to 
du^t the whole carriage throughout. 

Heating of Carriages. — During the cold weather, 
that is to say generally from the ist November to the 
31st March in each year, every compartment of each 
class is supplied with at least two foot-warmers. The 
ordinary foot-warmer is an oblong tin, filled with water 
through an orifice which is then hermetically sealed, and 
the warmer is placed in a boiler until the water is heated. 
A patent foot-warmer has, however, been introduced, and 
is now in use on all the main lines, in which the water is 
replaced by acetate of soda. The utilisation of crystalised 
acetate of soda for this purpose is of comparatively 
recent introduction, the advantage consisting in the 
fact that the heat, before it has altogether disappeared, 
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can be restored by merely shaking the [receptacle, and 
that the heat is retained nearly three times as long as 
in the ordinary hot-water tins, viz., for about 8 hours, 
thus avoiding the inconvenience and annoyance to 
passengers of continually changing the foot-warmers 
on a long night journey. The acetate of soda used for 
this purpose should possess a slightly alkaline re-action 
to litmus test paper, and should be commercially free 
from sulphate-chloride and carbonate of sodium, as 
well as from acetate of lime. It should not possess 
any unpleasant odour of tarry matter, and its total 
impurities should not exceed 2 per cent. The warmers 
are charged in the following manner : — ^The acetate of 
soda is first placed in a large iron tank and reduced 
by heat to a liquid, of which seven quarts are placed in 
each warmer. Seven ounces of water are added, and 
two cast iron balls, each two inches in diameter, and 
weighing 20 ounces, are placed inside. The aperture 
at the end, through which the liquid has been 
introduced, is now covered by a cap, soldered down, 
with a small hole left in the centre. The warmer is 
placed in another tank, and the contents again brought 
to boiling point, when the receptacle is hermetically 
sealed, and is then ready for use. 

The sleeping saloons in the through trains between 
London and Scotland, Holyhead, Liverpool, and 
Manchester, are warmed by means of high- pressure 
hot- water pipes, each saloon being supplied with a 
small heating apparatus for the purpose. 

The Lighting of Carriages. — Until recent years the 
carriages upon the London and North-Western 
Railway were all lighted by means of oil-lamps, but this 
plan is being gradually superseded by the introduction 
of a system of lighting by compressed oil gas, about 
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26,000 oil lamps being, however, still in use. At all 
stations where the lamping of trains is performed, 
separate rooms are provided, as remote as possible 
from the station buildings, to lessen the risk of fire. 
These rooms are furnished with tables having iron 
frames and slate tops, with benches for cleaning and 
filling the lamps, wooden stands for cleaning the lamp 
cases, and racks affixed to the walls, in which the lamps 
are placed when cleaned, trimmed, and ready for use. 
The rooms are also fitted with iron tanks for the oil, waste 
bins, and sawdust bins. On the arrival of a train the 
lamps are removed from the carriages, placed on a truck 
specially constructed for the purpose, and taken to the 
lamp-room, where the cases are cleaned, the burners filled, 
and the wicks trimmed, when the lamps are replaced in 
the train, or placed in the racks, as the case may be. 

The system of lighting by oil gas, previously 
referred to, is the patent of Mr. Pope, the gas being 
manufactured from shale oil. At the stations where 
this gas is made and supplied, the oil is brought to the 
works in barrels, and emptied into a large covered iron 
tank, let into the ground outside the gas-house, being 
afterwards pumped thence into a smaller tank, placed 
at a high level inside the gas-house. From this it is 
allowed to gravitate to red-hot retorts, through a small 
jet pipe, and is vapourised, afterwards passing through 
a hydraulic main to the condensers, thence to a coke 
scrubber, and, finally, through a registering meter to 
the gas-holder. The gas is stored in reservoirs about 
18 feet long, and about 4 feet in diameter, built up of 
^in. plates, to stand a working pressure of 150 lbs. to 
the square inch. The reservoirs are provided with gun- 
metal inlets and outlets, and also with a low-level 
outlet, to admit of drawing off the hydro-carbon which 



ROLLING STOCK-CARRIAGISH. 



191 



is thrown down owing to the compression of the gas. 
A combined engine and pump is employed to pump the 
gas from the reservoir to the receiver at a pressure of 
150 lbs. to the square inch, whence it is conveyed by 
pipes to the cylinders attached to each carriage, each 
cylinder, as well as the main, being supplied with a 
pressure gauge, so as to show at a glance when they are 
sufficiently full. 

The gas is conveyed from the works where it is 
made, to the station or shed where the carriages are 
charged, through an underground main of iron pipe, 
having an outside diameter of \\ in., and an inside 
diameter of f in., connecting hydrants are then attached 
to the main, to which gas-hose is attached at distances 
of about 120 ft. for filling the cylinders in the carriages. 
The hose is of india-rubber and canvas knit together, and 
is capable of withstanding a pressure of 150 lbs. to the 
square inch ; it has attaching unions and stopcocks at 
each end, so that it can be taken off the main without 
waste of gas, the main and the carriage cylinders having 
stop valves, so that all can be closed before detaching the 
hose. The gas in the main can also be drawn off into 
the gas-holder when it is desired, for any reason, to empty 
the carriage cylinders. Each carriage has one or two 
cylinders, which are filled to a pressure of no lbs. to 
the square inch, and are made of lined steel, with the 
seams welded, and two of these, 16 feet in length, with a 
diameter of 13 in., will carry a sufficient supply of gas 
to keep twenty lights burning on a journey from London 
to Aberdeen and back. Gas cannot be consumed under 
this high pressure, but has to be passed through a regu- 
lator, so as to reduce it to something like the pressure 
of coal gas as used for household purposes, and this is 
effected by a very simple contrivance. The gas passes 
from the high pressure cylinder through a small needle 
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hole, with a pin valve and lever attached to a diaphragm, 
in a round box. As soon as 9*5 water gas guage pres- 
sure has entered this box, the diaphragm rises and closes 
the valve, which does not re-open until the lights are 
turned on, when it admits gas at the same rate at which 
it is consumed at the burners. Each jet can be regulated 
to a given size, so that it cannot blaze and cause waste, 
and all the lights in a carriage can be turned off or half-o ff 
by a key at the end of the carriage. Finally, each carriage 
has a pressure gauge to indicate the pressure of gas in 
the cylinders, and to shew when the supply is exhausted. 

It must not be supposed that the London and North- 
Western Company, in their endeavours to secure an 
improved system of lighting their passenger carriages, 
have overlooked the question of electric lighting, or that 
they have been oblivious of the experiments which have 
been made in this direction upon various railways, but 
chiefly upon the Southern lines. They are, on the con- 
trary, perfectly alive to the fact that in all probability 
the electric light is the light of the future for railway, 
carriages, as for most other purposes ; and they have 
not been behindhand in making experiments with it 
on their own account. For some time past one of their 
trains running between Liverpool and Manchester has 
been lighted by electricity, and not without success ; 
and although the directors, regarding the question as 
only in a transitional or experimental stage, have not 
yet seen their way to adopt the system to any large 
extent, a brief account of what has been done may 
perhaps be of interest. 

It is tolerably well known that there are at least three 
methods in which a current of electricity may be ob- 
tained for lighting the carriages of a train. A primary 
battery may be used, or secondary batteries as on the 
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Brighton line, or the dynamo may be used direct. Each 
system has its own supporters, but the greatest con- 
sensus of opinion, at any rate amongst railway engineers, 
appears to be in favour of either the secondary batteries, 
or the direct action of the dynamo, while possibly the 
ultimate solution will be found in a combination of the 
two ; that is to say, the train will carry both a dynamo 
and accumulators ; but whether the dynamo is to be 
carried on the engine or driven from the engine 
direct, or is to be driven by a separate engine, or by 
the axle of the guard's van, are points not yet deter- 
mined with any degree of authority. The train already 
referred to on the Liverpool and Manchester Railway, 
carries a Brotherwood*s engine and a Siemen's com- 
pound shunt dynamo fixed on the tender of the 
locomotive, with an ammeter and switch on the engine, 
so that the driver may regulate the current, and there 
are two lamps in each compartment of the train with 
an automatic switch arrangement, so that in the event 
of one lamp failing, the second would be automatically 
brought into use. The system, which has been devised 
by the Company's chief telegraph superintendent, 
does not admit of the engine leaving the train without 
disconnecting the current, but this difficulty might be 
overcome by the use of secondary batteries or accumu* 
lators. The capital outlay required for the installation 
of this one train, including the Brotherwood engine and 
dynamo machine, was £2^6^ and the working expenses 
for a year have amounted to jQ%/^ 2s. id., which works 
out to about '628 of a penny per lamp per hour, but this 
has since been somewhat reduced, and moreover, a 
portion of the working expenses would be no greater 
if there were three or four trains to attend to, working 
between the same points. O 
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CHAPTER IX. 
Rolling Stock (in.)— Goods WAcooNa 

Prior to the year 1881, the railway companies, generally 
speaking, only provided waggons for the conveyance of 
ordinary merchandise, and coal and coke, lime, salt, 
and some other commodities were carried in waggons 
belonging to the colliery proprietors and other traders, 
the companies making an allowance off their authorised 
tolls, for the use of the vehicles, and the owners perform- 
ing all the services of loading and unloading. To a 
very considerable extent, this state of things still 
prevails, but in the year previously mentioned (188 1) 
the Midland Company decided upon the new policy of 
becoming the owners of nearly the whole of the waggons 
running upon their railway. They accordingly obtained 
Parliamentary powers to raise a large sum of money 
for the purpose of buying up waggons from private 
owners, and building others for the conveyance of coal, 
and other traffic, and they now possess nearly 38,000 
coal and coke trucks of their own. 

The London and North- Western Company have also 
provided waggons for coal traffic, but not to so large an 
extent, as at the present time they have only some 
10,000 coal waggons (including about 3,000 which are 
used for the conveyance of their own coal for locomo- 
tive purposes), and the bulk of the coal traffic upon their 
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railway is still conducted by means of waggons owned 
by the traders. Of course, where the railway company 
find the waggons, they make a fair charge for their use, 
which charge varies from 6d. to is. per ton according to 
distance and other circumstances. 

It must be confessed that the Midland Company's new 
departure was not without some justification in the fact 
that private owners' waggons are, always have been, and 
probably always will be, a fruitful source of trouble and 
anxiety. A railway company, in building its stock, has 
too much at stake to risk sacrificing efficiency to economy, 
and the vehicles are constructed with the utmost solidity 
and perfection of workmanship, without regard to cost ; 
but the same considerations do not apply with equal 
force to private traders, and the companies are obliged 
to exercise the most stringent precautions, both in the 
matter of imposing a certain standard of construction 
and maintenance, and in keeping up a watchful system 
of examination, in order to guard against unsuitable 
waggons being run in their trains. The breaking down 
of a waggon may endanger the safety of a whole train, 
and cause the loss of valuable lives and property, and a 
very complete and elaborate system is adopted, with a 
view to guarantee that every private waggon shall be 
properly built and maintained. The system is as 
follows : — 

A "Standard Specification," accompanied by drawings 
and dimensions, is drawn up, and private owners are 
required to build their waggons strictly in accordance 
with it, down to the minutest details, working drawings 
and descriptions of the waggons being first submitted 
for the approval of the Company's waggon superin- 
tendent before the work is commenced. When the 
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waggons are complete and before they are permitted 
to run upon the railway, they are examined by the same 
official, and if he is satisfied that all the requirements 
of the specification have been faithfully complied with, 
he affixes to each side of each waggon a register plate, 
bearing the name of the Company, the registered number, 
the date of registry, and the maximum load to be 
carried. The waggon, with the plate so affixed, is free 
to work over the Company's, or any other, line of rail- 
way, the arrangement being a mutual one between all 
the railway companies in the Kingdom, agreed to at 
the Railway Clearing House. 

The registration in no way affects the right of any rail- 
way company to inspect a registered waggon, and if found 
in any way defective, to stop or refuse it, and when a 
waggon, which has been approved, is repaired, or any of 
the parts renewed, the work must be carried out in 
accordance with the standard specification. The owners 
of the vehicles are required to keep them in a perfect 
state of repair, and to have them thoroughly greased and 
properly examined before each journey, any station- 
master being authorised to detain a waggon which 
appears to him to be unfit to travel. 

Careful precautions are taken to see that every waggon, 
whether private or belonging to the Company, is in a fit 
and proper state of repair and efficiency while running in 
the trains, and the instructions issued to the men who are 
charged with this duty are of the most minute character, 
A staff of 240 examiners and greasers is employed, and 
these men are posted singly or in gangs at every impor- 
tant station and junction throughout the system. They 
are held responsible for seeing that every vehicle on 
commencing its journey from their station is in good 
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and safe running condition, that the wheels, axle- 
boxes, springs, buffers, draw gear, brakes, and all other 
working parts are in perfect order, that the axle-boxes 
are well greased, and that any waggon in which a defect 
is discovered is promptly shunted out of the train, and 
a red card affixed to it to indicate that it is not to run 
until the necessary repairs have been attended to. 

When a through train is standing at a station or junc- 
tion, where it is required to stop, it is met by an 
examiner, whose duty it is to pass along each side of 
it and examine every wheel, not only by means of the 
tapping hammer, but by personal inspection. He also 
examines the axle-boxes, to see that they are well 
greased, and are not running "hot," and watches the 
revolving of the wheels, in order to detect a bent axle, 
stress being laid upon the fact that in the event of a 
waggon being stopped with a bent axle, no attempt is 
to be made to straighten it while cold, but the wheels 
are to be taken out and sent to a repairing shop where 
the axle can be heated, and thus properly and safely 
straightened. 

The following are the minimum dimensions of axles 
to be allowed, which a long experience has dictated as 
representing the limits of safety, and any waggon found 
running with an axle of less dimensions is stopped and 
treated as a defective vehicle : — 



For 6-ton waggons 



„ 7-ton 
„ 8-ton 
^ loton 



Wheel Seat. 



Ins. 

4i 

4i 

5 

Si 



Middle. 
Ins. 

3^ 

3i 

4 
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No tyres aie allowed to run if they are less than i in. 
thick on the tread. 

The London and North-Western Company possess in 
all upwards of 62,000 waggons of various descriptions, 
including the 10,000 coal waggons previously referred to, 
and the whole of these have been built, and are kept in 
repair, at their own waggon works at Earlestown. Of 
the total number nearly 34,000 are open goods waggons, 
1 5 ft. 6 in. in length, and 7 ft. 8 in. in width, 20,000 of 
these having low sides only 9 in. in height, while the 
remaining 14/DOO have sides i ft. 8 in. in height There 
are S,ooo covered goods waggons, 15 ft. 6 in. long, 
7 ft. 8 in. wide, and S ft 8 in. in height, at side. The 
rest are vehicles of some forty different descriptions 
constructed for special classes of traffic, and having 
varying dimensions. The frames are all constructed of 
well-seasoned English oak, and the bodies of oak, teak, 
or red pine, the carrying capacity of the bulk of the 
waggons being 7 tons. The wrought iron work in the 
under frames is of the best Staffordshire iron, with the 
exception of the couplings, for which iron from the Low 
Moor furnaces is found to be the most suitable. The 
axle-boxes, buffer-shoes, and bearing spring shoes are 
of the best cast iron, and the wheel tyres and axles are 
of Bessemer steel. 

The Earlestown works, although not quite so exten- 
sive as the carriage works at Wolverton, yet cover an 
area of thirty-five acres, and employ at busy times about 
1,600 men, who are engaged in constructing and 
repairing, not only waggons, but the whole of the carts 
and vans required for cartage purposes throughout the 
Company's system. The works comprise a waggon- 
maker's and wheelwright's shop, 463 ft. long and 291 ft. 
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in width, a saw mill 200 ft. in length, two smithies 
containing over one hundred fires, a timber shed, turning 
and spring-making shops, foundries and forges, and 
numerous other shops devoted to various purposes, all 
fitted up with the most powerful and efficient machinery 
for minimising labour and ensuring accuracy of work- 
manship. The capacity of these works may be judged 
from the fact that when the full complement of some 
1,600 hands is at work, they can turn out about eighteen ^ 
finished waggons during the working day, or at the rate 
of one waggon every half-hour ! 

Most of the institutions which exist at Wolverton for 
the benefit of the men employed are represented by 
kindred institutions at Earlestown. Thus, there is a 
commodious dining-room, capable of seating 400 
persons, where the men and boys employed in the 
works can have their food cooked free of charge. There 
is also a Mechanics' Institute, erected by the Company, 
where lectures on scientific and other subjects of general 
interest are given during the winter months, with free 
admittance for the workmen and their families. Five 
nights in each week are devoted to the classes held 
under the auspices of the Science and Art Department 
at South Kensington, and of the Lancashire and Cheshire 
United Institutes, preference being given to those 
subjects which have the most intimate relation to the 
avocations of the men. A circulating library with 
upwards of 5,000 volumes has been established, and a 
reading room has been provided, where all the leading 
newspapers and the best magazines are available for the 
use of the members. A spacious recreation ground, 
adjoining the Institute, and covering an area of six 
acres, contains three bowling-greens, lawn-tennis courts, 
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and a cricket-ground, together with a miniature park 
tastefully laid out with flower-beds and trees, so that 
healthful recreation and manly sports are far from being 
neglected, and, by the liberality of the directors, all 
these advantages are secured to the men and boys 
engaged in the works in return for a payment of one 
penny per week by the men, and one halfpenny per 
week by the boys. 
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CHAPTER X. 

The Working of the Trains. 

The immense and continuous development of railway 
traffic during the last fifty years has taxed to the very 
utmost the ability and inventive faculties alike of those 
engaged in its management, and of constructive and 
mechanical engineers, in order to keep pace with it, and 
to enable it to be carried on with regularity and despatch, 
and with a minimum of delays and mishaps. In the 
foregoing chapters, some account has been given of 
the numerous mechanical and other contrivances which 
have been almost universally adopted by railway com- 
panies for this purpose ; and the following pages will 
serve to afford an insight into the various adminis- 
trative arrangements which alone enable the traffic of 
the chief lines in the country to be carried on. That 
traffic consists of varying elements. There are express 
and mail passenger trains, running at a speed of forty- 
five miles an hour, and, in some cases, more than that ; 
others at a somewhat less speed, but still known as fast 
trains ; stopping trains, calling at every station, and 
running at a rate of from twenty to twenty-five miles an 
hour ; local suburban trains, running for short distances 
at a fairly high rate of speed, chiefly for residential 
purposes ; express goods trains between the larger towns, 
attaining a speed of from twenty to twenty-five miles an 



202 



AN ENGLISH RAILWAY. 



hour ; slow, stopping, goods trains, for serving smaller 
towns and villages ; and, finally, the heavy coal trains, 
running out of the great colliery districts to every centre 
of population; All these various trains, heavy and light, 
fast and slow, some stopping at the stations and others 
dashing through them at high rates of speed, have to be 
accommodated to a great extent upon the same line of 
rails, yet all to keep their time and fulfil their appointed 
functions — and, briefly, this is the great problem which 
railway management has to solve. Such a service can- 
not be carried on under all circumstances, whether by 
night or day, in fogs, in snow-storms, in wind or rain, 
and under all other adverse conditions, without entailing 
hardships and dangers upon the men engaged in the 
working ; yet it is gratifying to be able to say that the 
vast army of men of all grades employed in the service 
of the various railway companies exhibit at all times a 
state of complete discipline and cheerful devotion to 
duty, which could not be exceeded by any body of men 
whatever, and which, although perhaps not so well 
understood or appreciated by the public as might be 
the case, reflects the highest credit upon them as a 
class. Bearing in mind the vast importance of the 
interests entrusted to their charge, and the serious con- 
sequences that might easily arise from any carelessness or 
dereliction of duty on their part, it is a fact upon which 
the travelling public may well congratulate them- 
selves, that their lives and limbs, their property and 
interests are confided to hands so trustworthy and 
reliable. 

The train mileage run upon the London and North- 
western Railway during the year ending the 31st 
December, 1892, was: — 
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Passenger trains 22,322,238 miles 

Goods and mineral trains ... 20,914461 „ 

Total 43,236,699 „ 
* this was exclusive of empty mileage and of shunt- 
and, as a matter of fact, the total engine miles run 
iring the year amounted'to 60,877,760. In other words, 
e engines of this one company ran more than two miles 
cry second, or 121 miles every minute, and in effect 
cy put a girdle round the earth once in every three 
mrs and a half throughout the year ; yet, such is the 
affection of mechanism attained in the present day, that 
e engines were able to run a distance equal to twice 
und the world for every single case which occurred of 
hot axle, the loss of a split pin or cotter, or anything 
nding to throw an engine out of gear. 
During the year above mentioned, the tuimber of 
issengers carried on the North-Western Railway was 
',231,603, and the number of tons of goods and minerals 
►nveyed was 37,498,235. The revenue derived from 
I sources, except from rents, was ;£^4,799,946 from 
issenger traffic, and ;^6,72i,392 from goods and mineral 
affic, giving a total of ^11,521,338. 
The accompanying illustration (Plate XXVI.) is a 
►ecimen on a reduced scale of the diagrams which are 
epared for each section of the line, showing how the 
gine working is arranged, the time and speed of 
nning, and the intersection of the trains at places 
liere goods and slow passenger trains have to shunt 
to sidings for the fast express trains to pass them. 
It will be perceived that the perpendicular lines divide 
e day of twenty-four hours into periods of hours, half 
)urs, quarters of hours, and of five minutes ; the hori- 
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zontal lines dividing the railway into sections, while the 
slanting lines represent the engines or trains timed to run 
over the line. Thus the diagram ofifers, as it were, a visible 
picture of the state of the line, as to its being occupied 
or otherwise, between any two points at any minute of 
the day, and it will be easily apparent that such diagrams 
are invaluable, and in fact indispensable, in arranging 
train alterations or the running of new trains or special 
trains when required. The section of line chosen for 
illustration is that between Liverpool and Manchester, 
upon the major portion of which there is as yet only one 
up and one down line of rails, and on this portion one 
train cannot pass another proceeding in the same 
direction, unless the first one takes refuge in a siding. 
Over this Liverpool and Manchester Railway there are 
running at the present time, for greater or less distances, 
no fewer than 272 passenger trains, and 292 goods 
trains, or a total of 564 trains up and down within 
twenty-four hours. Of the passenger trains, 1 12 are ex- 
presses, fourteen of which travel at a speed of forty-four 
miles an hour, and the remainder at an average speed of 
thirty-five miles an hour ; and there are 56 express goods 
trains running at about twenty-three miles an hour. 

Over certain busy portions of the North-Westem 
system it has been found necessary, owing to the 
enormous development of the traffic, to lay down 
additional lines of rails, and there are now four lines 
(viz., two up and two down) between London and 
Roade, between Stafford and Crewe, and over some 
twenty shorter sections of railway, varying from half a 
mile to five miles in length, while, on other sections, a 
third line has been provided for goods traffic only. 
The advantages of the duplicated lines are obvious ; they 
admit of the fast and slow trains being kept separate^ 
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and thus simplify the working, lessen the risk of acci- 
dent, and reduce delays and irregularities to a minimum. 

If the theory of the Time Bill, with regularly appointed 
trains running at varying rates of speed, with specified 
places for them to pass each other, could be realised 
absolutely in regular practice, it would represent the 
perfection of railway working; but, owing to bad 
weather, the fluctuations of traffic, the running of 
special trains at short notice, and other uncontrollable 
causes, this ideal can never be absolutely attained. 
The most important thing, at all times, is to keep the 
line clear for the passenger trains, and, as a matter of 
fact, everything is made to give way to this, for there 
is nothing that adds so much to the reputation of a 
line, or redounds so much to the credit of the officers 
and servants, as a well-appointed and punctual passenger 
service. It pleases the travelling public, and brings 
both reputation and profit to the company. 

On a line which is efficiently worked, the percentage 
of unpunctual trains is small, but at certain times of the 
year there will always be a considerable amount of late 
running, which cannot be avoided. For instance, in 
summer the passenger traffic is largely swelled by 
tourists proceeding to seaside resorts, the lakes, and 
Scotland, taking with them great quantities of luggage, 
which add to the weight of the trains and to the diffi- 
culty of getting them away from the stations promptly. 
Again, in winter, fogs, frosts, and snowstorms delay the 
progress of cross-channel steamers from Ireland, which 
run in connection with the trains, and these, in their 
turn, delay the trains. Those responsible for the 
working are thus constantly engaged in a contest 
against disturbing influences, and the arrangements 
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Iiave to be sufficiently elastic to enable trains to be run 
out of course, if necessary, as safely and well as at the 
specified times. 

Goods trains, starting from terminal stations where 
the shunting and marshalling of the waggons take place, 
cannot always leave with absolute punctuality ; nor can 
those having waggons to attach and detach at roadside 
stations, where a margin is allowed for the purpose, 
always accomplish their task within the specified 
time. The weight of the load, the capacity of the 
engine, the state of the rails and the weather, the 
varying gradients, and the more or less frequent running 
of special trains, are all disturbing elements which have 
to be reckoned with, and which tend materially to upset 
the calculations made in compiling the time bill, so that 
the arrangements for shunting goods trains oflF the 
running lines into sidings to allow passenger trains to 
pass them, have to be left very largely to the discretion 
of the station-masters and foremen. The most that can 
be done on the part of the management is to lay down 
certain rules and principles for the guidance of the men, 
and this is done. For instance, as a general rule, pas- 
senger trains take precedence of goods, cattle, and coal 
trains, and such trains are not allowed to be started 
from any station within a given space of time before a 
passenger train is due. This regulation is, howeveri 
subject to modification according to circumstances, and 
a light through goods or cattle train, on a clear day or 
night, may be started before a passenger train, if the 
latter has to call at all the stations. Again, if the station- 
master or foreman has been informed by means of the 
telegraph or otherwise, that a passenger train which i^ 
due, may not be expected for some time, he majr 
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despatch a goods train, taking care to inform the driver 
of the passenger train when it does arrive, what time the 
goods train was started, and where it was ordered to 
shunt The same principle applies to a slow or stopping 
passenger train travelling in front of an express which 
is known to be late. 

These are general rules, but on ail *-he more important 
sections of the main lines it has been ;found desirable to 
fix an absolute margin of time within which a goods 
train is to leave a particular station in advance of a 
passenger train. This information is set forth, for each 
division of the line, in what is called the "Working 
Book," a compendium of general instructions and infor- 
mation issued every month for the guidance of the staff, 
and which gives also the locality of the various shunting 
or refuge sidings, and the number of waggons each of 
them will contain. 

The following table (see page 208), as an example, 
gives these particulars for down trains on the line from 
London to Rugby ; but, of course, similar arrangements 
exist with regard to up trains and for all the other 
divisions of the main line. 

But this is not all. To ensure the principal station- 
masters and inspectors being kept well posted as to the 
working of the line and the movement of the trains, a 
most elaborate system is in force for telegraphing the 
progress of the trains from point to point. For instance, 
the telegraph clerk at Stafford will telegraph the time 
of departure of all trains from Stafford, to Crewe, to 
Chester, to Wolverhampton, to Tamworth, to Warring- 
ton, and to any other stations at which the information 
is useful, and this is continually going on all over the 
line, and from almost every station and signal cabin, so 
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that everyone concerned is kept well posted as to what 
is going on. 



DOWN FAST LINE. 



81 

Q 


6TATI0K5. 


ll 


&2 
■gfa 5 


■c 

H 


1 


% 

(? 


+ 

D 

* C 

.a 

d 


1 


ii 


1 

E 


1 


Miles. 




Wgns. 


Mills. 


Ms. 


Ms. 


Ms- 




Ms. 


Ms. 


Ms/ 


Ms. 




WiHesdeiiJimctioii 






















4 


Watfotd (Jtme, from 




























40 


















SO 






35 














4SI 


BletSiley..* 




















5Si 


Roade * 


so 










IS 


20 








6iS 


Gayton Loop .,-< ... 


too 




















66 


Heyford (Norlh) 


l6o 














25 


i> 




75 1 


South CQd &il&bf 






















m 1 




















20 
























15 



DOWN SLOW LINE. 



II 


STATIONS 


1? 

«^ 


1 

% 


1 


1 


•i 

,1 





1 


□ 


1 

li 


i 




% 


1 
1 


1 


I4i 

x6i 

45i 
S«i 
66i 

74i 




WfiHB, 

4S 
45 

50 

1^ 

50 


Ms. 
10 


Ms. 


Ms. 


Ms. 


Ms. 


Ms. 


Ms. 


Ms. 


Ms. 


Ms, 


Ms. 


Mi4 


WiUesden 








































10 


















Watford 


20 


















35 


3S 
20 




"S 


2S 


"4 


















































Northampton 
lioog Buckbj 




























**• 






■•I 







THE WORKING OF THE TRAINS. 



2og 



In order that the different descriptions of trains may 
be the more readily distinguished one from another, 
especially at night, a system of distinctive head signals 
for the engines has been devised, which is as follows : — 

iTwo White Lights — one over 
each Buffer. Fish and Break- 
down Van Traine by day must 
carry a White Diamond Board 
over Right Hand Buffer. 
2. Engines of Slow Passenger J _ A White Light over Left Hand 
* ; ( 



Trains and Light Engines } Buffer. 

(' One Green Light over^ 
Right Hand Buffer, and 
one White Light over Left 
Hand Buffer. A White 
Diamond Board at Bottom 
of Engine Chimney during 
daylight. 

Engines of Fast Goods Trains 
not having to stop at inter- 



mediate stations and sid- 
ings ; also Ballast Trains 
not stopping to do work on 
the road 



Two Green Lights — one over 
each Buffer. A White Diamond 
Board over Left Hand Buffer of 
Engine during daylight. 



5. Engines of Stopping Goods, f One Green Light over Left 
Mineral, and Ballast Trains! Hand Buffer. 

Where there are more than two lines (one Up and one Down) 
a Green Light must be carried at foot of chimney by Engines of 
all Trains travelling on the Auxiliary Lines. 

Light Engines on the Auxiliary Lines must carry one Green 
Light at the foot of the chimney, the Light on the Buffer Plank 
being dispensed with. 

Nofe A.---Urgent Express Goods, Cattle, Meat, or Vegetable 
Trains requiring unusual despatch, will, under special instructions 
from the District Superintendents, carry the following distinctive 
Head Signals : — 

By day — A White Oval Board, with Green Cross on it, at 
foot of chimney. 

By night— One Green Light over Left Hand Buffer, and 
one White Light over Right Hand Buffer, 

These special Head Signals must only be used in cases 
specified by mstructions from the District Superintendents. 
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There has been a very striking growth in the length 
and weight of the trains during the last five-and-twenty 
years, which has been rendered practicable by the 
gradual increase in the capacity of the engines employed 
The speed of the trains has also increased to almost as 
great an extent as the length and weight, and fast 
passenger trains now travel some fifteen per cent, 
quicker than they did even fifteen years ago. The 
increase of speed adds indirectly to the number of trains 
run, because, in order to admit of such a high rate of 
speed being maintained, but few stoppages can be 
indulged in, and additional trains must be run to serve 
the intermediate stations and to enable the passengers 
from those stations to reach the junctions where the 
important trains are timed to stop. This, of course, 
means an increase in the working expenses directly 
arising out of the greater speed which the public now 
demand. 

The London and North- Western Company, however 
have not hitherto made it their principal object to run 
their trains at the highest possible rate of speed. In these 
days, journeys must be accomplished quickly in order to 
keep pace with the times, and meet the growing require- 
ments of the travelling public ; but the highest attainable 
speed is not always the most compatible with safety and 
punctuality, and these latter essentials are certainly not 
the least important to be secured in the working of a 
railway. Thus the London and North-Western, if it 
does not lay claim to the doubtful distinction of running 
the fastest trains in the world, is, it is believed, fairly 
entitled to the reputation of being the most puuctuzd 
line in the kingdom. Still it can, on occasion, achieve 
notable records in the way of fast travelling, and an 
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illustration of its ability to do so, occurs to the writer in 
connection with what happened some years ago, at the 
commencement of the civil war in America. It was 
at the time when the British Foreign Secretary had 
sent a despatch, in the nature of an ultimatum, to the 
Federal Government, with respect to the case of Messrs. 
Mason and Slid ell, the Confederate Envoys, who had 
been forcibly taken out of a British ship by a Federal 
cruiser. There was no Atlantic cable in those days, 
and although all England was on the tip-toe of expecta- 
tion to know the terms of the reply which would 
govern the issue of peace or war between two great 
nations, there was no quicker means of communication 
than by steamer to Queenstown, thence by rail to 
Dublin, then again by steamer to Holyhead, and by 
rail again to London. During this anxious period from 
the 2nd to the 9th of January, 1862, an engine was kept 
constantly in steam at Holyhead, and when at length 
the long expected despatch arrived, it was brought from 
Holyhead to Euston, a distance of 264 miles, in five 
hours, or at an average speed of 53 miles an hour 
throughout, including one stoppage at Stafford for the 
purpose of changing engines. It may be added that 
although at that time the Company had not adopted 
the block telegraph system, and the working was carried 
on by the ordinary telegraph signals from station to 
station, the entire journey was performed without the 
slightest stoppage or interruption of any kind. 

For the working of single lines of railway, most com- 
panies adopt what is known as the " Train Staff and 
Ticket System," which is carried out in the following 
manner : — Supposing the line, or the section of line, 
extends from A to B, and there are three trains at A 
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wanting to proceed to B. The first one is despatched 
with a ticket, and the second also, but the third, or last, 
must carry on the engine what is known as the train 
staff, a straight piece of wood somewhat resembling a 
constable's staff, but coloured and lettered in accordance 
with the particular section of line it refers to. The box 
containing the " tickets " can only be unlocked by means 
of the train staff, which is really the key, and no train 
can enter the opposite end of the section until the train 
staff itself arrives at that end, so that it is impossible for 
two trains to meet in opposite directions, and the proper 
distance between trains proceeding in the same direction 
is maintained by fixed signals and the block telegraph, 
the same as on double lines. Where the branch is a 
long one, it is divided into sections, with crossing places 
at convenient intervals, and each section has its own staflF 
and set of tickets, and is worked separately in the 
manner described. 

This system of working single lines, although it has 
been altered and improved upon in many ways, until it 
may now be considered to be almost perfect, both as to 
safety and convenience, was originally devised by Mr. 
Henry Woodhouse, until lately one of the engineers to 
the London and North-VVestern Company, for the 
working of a long tunnel, called the **Standedge 
Tunnel," on the Huddersfield and Manchester railway, 
of which he had charge nearly forty years ago, and 
was authorised generally by the Board of Trade, and 
included in their requirements in i860. 

Some single lines of short length, and where the 
traffic is light, are worked by a single engine in steam, 
and this fact, of course, supersedes the necessity for any 
special precautions such as those already described. 
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Another method of working single lines which has 
been introduced within a comparatively recent period is 
what is known as the " Train Tablet System," which is 
now in operation on a section of the line at Cocker- 
mouth, on the Callander and Oban railway in Scotland, 
and elsewhere. Although the train staff system, as 
described above, combined with the block telegraph, has 
answered its purpose well, it has one drawback, which 
is that the sections have of necessity to be short in order 
to avoid serious delays, and under any circumstances it 
may occur that the train staff may be at one end of the 
section while a train is waiting for it at the other. This 
fact led one of the officers of the Caledonian Company 
to set his wits to work to devise an arrangement by 
which a train staff, or its equivalent in the form of a 
tablet, or circular disc of metal, could be electrically con- 
trolled from the other end of the section, so as to con- 
stitute in point of fact a train staff and block telegraph 
system combined. 

The apparatus has been since improved and perfected, 
and has been patented by Messrs. Tyer & Co., the well- 
known electrical engineers. Although the working is, 
in practice, very simple, a detailed description of the 
instruments used, and the way in which they are manipu- 
lated, would appear extremely complicated, but the 
essential features of the system are as follows: — 
Supposing A and B are the two ends of a section of 
single line and a train is waiting at A to proceed to B. 
The signalman at A gives a signal to that effect on an 
electric bell to the signalman at B. If, according to 
the block telegraph regulations, the train may proceed 
to B, that is to say if the line to the knowledge of the 
signalman at B is clear between A and B, the signalman 
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at B draws out a slide in his instrument, and depresses 
a plunger, which, by means of an electric current, has the 
effect of enabling the signalman at A to draw out a 
corresponding slide in his instrument, and remove from 
it a train tablet, which he hands to the driver of the 
train as his authority to start and enter the section in 
advance towards B. On arrival at B the driver delivers 
up the tablet to the signalman there, who inserts it in 
his instrument, and until this has been done^ the apparatus 
is automatically locked^ and a second tablet cannot be 
obtained from the apparatus at either end. Thus it is 
impossible for two trains to be in the same section at 
the same time, proceeding in opposite directions, although 
trains may follow one another in the same direction at 
the proper intervals without intermission or delay. 

An apparatus very similar to this, and designed to 
attain the same objects, has recently been devised and 
constructed at the Crewe works, and is now in use on the 
Bedford and Cambridge and several other branch lines, 
having been approved by the Board of Trade. In this case 
train staff*sof the ordinary type take the place of the tablets, 
and these are made in such a form that they will serve 
to open any of the intermediate sidings within the section, 
which in their normal state are locked. Although the ap- 
paratus differs in form, the manipulation is almost identical 
with that of the train tablet system, it being physically 
impossible for a staff" to be withdrawn without the con- 
currence of the signalmen at the two ends of the section. 

The experimental trial of this system has proved so 
successful as to justify its more general adoption,and there 
being, both in this country and abroad, so many railways 
and branches having only a single line of rails, and a 
perfectly safe 5nd efficient method of working such lines 
being beyond doubt an important <3fej/<a5?r^j:/«»/, it is perhaps 
worth while to give here a description in some detail 
of the "Webb and Thompson Electric Staff" System*': — 
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The line, if it is more than two or three miles long, 
is divided into sections, and it may be assumed that 
A and B are stations, at each end of a section. Each 
station is provided with an apparatus, consisting of a 
pillar or standard, as shewn in Plate XXVII., having a 
number of slots for the reception of the train staffs, the 
apparatus being connected by an electric circuit; and 
supposing that a train is at A and requires to travel 
to B, the following is the mode of preccdure: In 
accordance with a pre-arranged code of signals, the 
signalman at A telegraphs on an electric bell to B, and 
asks for permission to withdraw a staff from the 
apparatus. If the man at B knows that the line between 
A and B is clear (that is, that the preceding train has 
passed b) he sends an electric current to A which 
unlocks the apparatus there, and enables A to withdraw 
a staff and hand it to the driver of the waiting train. On 
the train reaching B, the driver hands the staff to the 
signalman there, who places it in his apparatus, and 
until this has been done it is not possible for a second 
staff to be withdrawn from the apparatus either at A or 
B. These results are brought about by the following 
mechanical arrangements :~ 

In Fig. 3 (Plate 27) the letter a indicates an electro- 
magnet, provided with four coils, and when A has asked 
for permission to withdraw a staff, as described above, 
he turns the dial handle b (Fig. i), which sends an 
electric current through two of the coils ; when station 
B wishes to give the permission asked for, he does so by 
pressing the key c (Fig. i), which sends an electric 
current through the other two coils, thus establishing a 
current through all four coils. Now, if these currents 
are in unison, of the right polarity, the magnet 
becomes energised and firmly grips the armature, or 
lock d (Fig. 3), enabling the man at A to lift one of 
the staffs to the top of the slot e and, when at the 
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top, a projection on the staff strikes, and lifts the tail 
piece / (Fig. 3), which is attached to the magnet. 
The magnet is thus lifted also, and as it grips the 
armature or lock, the lock is lifted with it, so that the 
drum g (Fig. 3) is released and is free to turn, as the 
man draws the staff through the segmental slot h to 
the opening/, where it is finally withdrawn. 

It remains to show how the withdrawal of one staff 
prevents either A or B from withdrawing a second until 
the first has been placed in the apparatus at B. The 
turning of the drum by the withdrawal of the staff, 
reverses the direction of the current from B, so that it 
now passes through the two coils of A*s apparatus, in a 
reverse direction to the current passing through the 
other two coils, and, the one current neutralising the 
other, there is no power to energise the magnet. Another 
effect of the turning of the drum g is to reverse the 
direction of the current sent from A to B, so that this 
current has no longer any effect on the magnet at B. 
In order to bring the currents sent from A and B respec- 
tively again into unison, the staff withdrawn must either 
be replaced in the apparatus at A, or carried to B, and 
placed in the apparatus there. Assuming that the latter is 
done, the effect is to turn back the drum^, in the apparatus 
at B, which alters the direction of the current sent from 
B to A, and also that sent from A to B, and brings the 
two currents again into accord, so that permission may 
now be given to withdraw a staff at either end. 

In addition to the electric lock, each instrument is 
provided with three mechanical locks, as safeguards 
against any tampering with the mechanism, and there 
is also a detector lock which acts automatically, and 
prevents the use of the apparatus if the electric lock 
should become deranged. 

There is one element which causes, perhaps, more 
difficulty, and entails more anxiety upon tho.se engaged 
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in the management of a railway than all others put 
together, and that is the prevalence of fogs in this 
country. When one of these unwelcome visitations 
descends upon us, although the telegraph still remains, 
the whole system of visible signals is, as it were, blotted 
out, and it is easy to realise how extremely difficult this 
must render the working. The greatest caution has to 
be observed, the speed has to be reduced, and more or 
less delay is inevitable in the interests of safety, which, 
after all is, of course, the first and last consideration. 
To admit of the trains running while the signals are 
invisible, a system of what is called "fog-signalling** 
has been devised, and a brief description of this system, 
which is as simple as it is perfect, may do much to 
reassure any of our readers who may chance to find 
themselves performing a journey by an express train 
during a fog. At such a time the platelayers are 
perforce idle, since the permanent way is not allowed 
to be interfered with until the weather clears, and 
these men for the most part furnish the ranks of 
the fog-signalmen. Directly a fog comes on, a man 
is stationed at the foot of each distant signal, and 
becomes, in fact, a living signal-post. As soon as the 
signal-arm is raised to " Danger," he places upon the 
rails two detonating signals, which are exploded by the 
engine of a train passing over them, and the driver of 
the train is thus apprised that the signal, although 
invisible to him, is at Danger," and he must act ac- 
cordingly. If the signal is lowered to indicate that the 
line is clear before any train approaches, the fog-signal- 
man at once removes the detonators, but replaces them 
as soon as the signal is again raised to " Danger." 

Each man is provided with a hut to shelter him, a fire 
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and a thick warm overcoat, which is supplied by the 
Company for his use. As soon as he has been on duty 
three hours he is supplied with refreshments at the 
Company's expense, and again six hours later if the fog 
continues so long ; and, after twelve hours, if the fog 
still continues, he goes off duty, and his place is taken 
by a relief man. The refreshments supplied consist 
usually of bread and meat, and tea or coffee. 

During the week ending the 14th January, 1888, as 
may perhaps be remembered, occurred one of the most 
severe visitations of fog within living memory. It was 
general throughout the country, and, in fact, was not 
confined to England, but extended over some portions 
of the Continent. In most parts of the country it com- 
menced either on Sunday night or Monday morning, 
and, with brief intervals, and in some places with, 
practically, no interval whatever, it continued until 
Friday night It may readily be imagined that to carry 
on the working of the railway under such circumstances, 
and for such a lengthened period, became a matter of 
great difficulty, and imposed a very severe strain upon 
all the men engaged. 

Delays, more or less, were naturally inevitable, but it 
is gratifying to state that, with the exception of one or 
two trifling mishaps with goods trains, involving no 
serious results, the whole of the traffic was carried on 
during this trying week without any actual interruption, 
and without accident or injury to a single passenger. 
This result was entirely due to the efficient carrying out 
of the system of fog-signalling above described, and 
probably there could not well be a more searching test 
of the efficiency of the system employed. Enquiries 
have shown that during the week in question on the 
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London and North- Western Railway alone, fogmen had 
to be provided at 2462 signal posts ; 2,375 men were 
employed, in addition to 1,377 relief men, making a 
total of 3,752 men. During the week scarcely any 
express train was more than half-an-hour late, and some 
of the trains actually ran to time. 

Another very trying period of fog for those engaged 
in working railway traffic in and near London occurred 
at Christmas, 1891, and will not readily be forgotten by 
those whose business it was to encounter and overcome 
the difficulties it entailed. About 10 a.m. on Sunday, 
December 20, in that year, a dense fog descended over 
the metropolis and lasted, pra<:tically without inter- 
mission, until 8 o'clock on the evening of Christmas Day. 
The fog at times was so intense that a man standing at 
the foot of a signal-post 1 5 or 20 feet high could not see 
the light in the signal lamp, and men standing but a 
few yards apart could not see each other. A shunter, 
standing on a pair of rails, could not tell whether it was 
a main line or a siding, and could only ascertain this by 
following the rails and seeing where they led him 
Under such conditions as these, it seems almost incredible 
that it was possible to carry on the working of a railway 
at all, much less to cope with the exceptionally heavy 
traffic of Christmas week, and yet it was done, and done 
successfully, for, during these four days, at Euston station, 
alone, three hundred trains were made up and dis- 
patched, and 15,000 passengers, with their luggage, 
besides 40,000 parcels, were got away, all this being 
accomplished in the blinding fog without the smallest 
mishap of any kind occurring. At such a time, it is not 
too much to say that every man engaged in the service 
incurred great risk whenever he went on duty, and it 
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speaks highly for the courage, discipline, and devotion 
of the staff that the work was carried on at all in such a 
state of things, and did not absolutely come to a stand 
Various plans have from time to time been suggested 
for dispensing with the fog-signalmen, and conveying to 
the drivers the requisite warning as to the state of the 
signals during a fog, by mechanical means, either in 
connection with electricity or otherwise, and it appears 
probable that sooner or later some efficient system of 
this kind will be devised, but, so far, none has been 
developed which has been thought to be sufficiently 
reliable, and the matter is still within the region of 
experiment. 

A great deal of difficulty was formerly experienced in 
getting the fog-signalmen to their posts, especially if the 
fog came on during the night, as is frequently the case. In 
remote country districts the men often formd it impossi- 
ble to obtain dwellings near their work, and even in the 
vicinity of large towns the only houses available were 
sometimes those of a type unsuited to the means of men 
of the class to which they belonged. Thus the signal- 
man, confined to his cabin, perhaps in some lonely- 
cutting, far from any station or town, during the solitary 
hours of the night, would see a fog approach and blot 
out his signals, and, not daring to leave his post to call 
assistance, and knowing that the nearest fog-signalman 
lived a mile, or perhaps more, from the spot, he was 
frequently placed in a position of great anxiety and 
perplexity. This difficulty is being gradually met by 
the expedient of the Company themselves building in 
the neighbourhood of every station or signal-post where 
the circumstances are such as to give rise to the 
necessity, a number of workmen's cottages sufficient to 
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accommodate the platelayers and others who are 
required for fog-signalling at that particular station or 
post. These cottages are specially designed for the 
convenient occupation of a single family ; they are of 
uniform construction, all the wood-work, iron-work, and 
other fittings being turned out in quantities at the 
Company's works at Crewe, where the bricks are also 
made ; and owing to this, and to the buildings being 
erected by the Company's own workmen, they can be 
completed at a comparatively moderate outlay, each 
pair of cottages costing from £^^0 to £400, There is 
usually an electric bell communication between the 
signalman's cabin and the bedroom of one of the men, 
generally the ganger, whose duty it is, on the alarm 
being given, to call out the other men, so that within a 
very few minutes of the first warning, every man is at his 
appointed post, and ready for duty. Both the Company 
and the men are the gainers by this arrangement. The 
Company attain their object of having the men 
concentrated on the spot, and easily accessible at all 
times, and the rents paid by the men, which range from 
2s. 6d. to 3s. per week, ensure them a certain return, 
although a small one, for their outlay. The men, on 
their part, reap the benefit of occupying, at a small 
rental, a commodious and convenient dwelling, near to 
their work, constructed under proper sanitary conditions, 
kept in a good state of repair, and in every way 
infinitely superior to the best accommodation which 
their small means would otherwise enable them to 
obtain. 

Besides the cottages for fog-signalmen, the Company 
provide houses for their station-masters, foremen, sigfnal- 
men, engine-drivers, brakesmen, and others, who cannot 
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easily obtain suitable dwellings near the stations to 
which they are attached, the houses owned by the 
Company and occupied by their servants, being in all 
nearly 4,500 in number. 

It is only during the passage of the Royal train to 
convey Her Majesty and suite to and from Scotland 
twice a year, that the ordinary arrangements for work- 
ing the line are suspended. The exceptional nature of 
the regulations then adopted may be considered as 
affording the nearest approach to perfection in railway 
travelling that has yet been arrived at. The train 
is lighted with gas, and fitted throughout with 
the Westinghouse and vacuum brakes, with an elec- 
trical communication between the compartments of each 
saloon and carriage, and the guards, and with a com- 
munication between the front guard and the driver. A 
pilot engine is run fifteen minutes in advance of the 
train throughout the entire journey, and in order to 
guard against any obstruction or interference with the 
safe passage of the train, no engine, except the pilot, or 
any train or vehicle, is allowed to proceed upon or cross 
the main line during an interval of at least thirty minutes 
before the time at which the Royal train is appointed 
to pass. All shunting operations on the adjoining lines 
arc suspended during the same period, while, after the 
Royal train has passed, no engine or train is permitted 
to leave a station or siding upon the same line for at 
least fifteen minutes. In addition to these regulations, 
no engines or trains, except passenger trains, are allowed 
to travel between any two stations on the opposite line 
of rails to that on which the Royal train is running, 
from the time the pilot is due until the Royal train has 
passed. For instance, supposing the Royal train is to 



THE WORKING OF THE TRAINS. 



223 



run on the down line from Stafford to Norton Bridge, 
and the pilot is due at Norton Bridge at, say eight 
o'clock, if a goods train or light engine required to 
travel on the up line from Norton Bridge to Stafford, 
and it was ready to start at eight o'clock, it would be 
kept back until the Royal train had passed. 

The precaution is also taken of specially guarding 
every level crossing, farm crossing, and station, to pre- 
vent trespassers, and of securely bolting all facing 
points over which the Royal train must pass. Plate- 
layers are also posted along the line to prevent 
the possibility of any obstruction or impediment occur- 
ring ; and all level crossing gates, where gatekeepers 
are not kept, are locked an hour before the train is due, 
and kept so until it has passed. Special arrangements 
are made for telegraphing the passage of the train from 
point to point as it speeds along its journey, and an 
instrument is conveyed by the train by means of which 
a telegraphic communication can be established at any 
place on the journey in case of need. The train is 
accompanied by a staff of fitters, lampmen, and greasers, 
who keep a vigilant watch on each side of it, so as to 
notice any irregularity in the running of the carriages, 
and who, upon the train stopping at the appointed 
stations, examine it throughout and grease the axle 
boxes. The average speed of the train does not exceed 
about thirty-six miles an hour excluding stoppages. 

The working of a railway is, at times, not altogether 
devoid of picturesque features and scenes of great ani- 
mation, and, for example, anyone who has ever paid a 
visit to Euston Station on the loth of August, the 
night on which the great exodus takes place to the 
Scotch moors on the con?.mf:ncement of the grouse 
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shooting on the 12th, 1$ hardly likely to forget the scene. 
The spacious courtyard blocked with cabs and carriages 
incesssantly arriving and departing, the long lines of 
people waiting their turn at the numerous booking offices, 
the extensive platforms, crowded with passengers from end 
to end, and so blocked with mountains of heavy luggage 
that it is difficult to move a yard, the great engines 
noisily blowing off steam as if they were bellowing their 
impatience to set off upon their long journey, and, to 
make confusion worse confounded, the Post Office Mail 
vans dashing up every five minutes and discharging 
into the thick of the fray tons of parcels and mail bags — 
all go to make up a scene which might well daunt the 
courage of the perspiring officials, who know that they 
are responsible for getting all these excited and bewil- 
dered passengers, these mountains of luggage and these 
tons of mails and parcels into the right trains, the right 
carriages, and the right vans ; — in short, for evolving 
ultimate order out of this chaos, and all within a short 
space of time. The task would appear to be almost an 
impossible one ; but such is the power of system, and of 
careful organisation of means to an end, that after all it 
is triumphantly accomplished, and soon after ten o'clock 
at night the vast station is again silent and all but 
deserted, while the huge crowd that lately thronged it 
is packed into the many heavily loaded trains speeding 
fast through the darkness to their destinations in the 
distant North. 

On the loth of August last year, between five and 
six thousand passengers left Euston Station, most of 
them travelling long distances and having large quanti- 
ties of luggage with them. During the day, 94 trains 
were made up and dispatched, many of the most 
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important trains being run in two and even three parts 
to accommodate the traffic, while by the night trains, 
no less than 450 beds were made up in the sleeping 
saloons. 

Another interesting feature of railway working is 
presented by the operations connected with the carriage 
of the mails and parcel post. Every night, at half-past 
eight, a long and heavy train leaves Euston Station, 
carrying no passengers and made up entirely of vehicles 
devoted to the purposes of the Post Office sorting 
carriages, bag tenders, and vans for parcel-post hampers. 
This train carries the mails from London, and other 
places on the line of route, to Scotland and for other 
places passed on the way, and although, of course, there 
are many other trains which carry mails, this is the Postal 
train par excellence. The huge bags of letters brought 
in by the mail vans and carts are thrust pell-mell into 
the sorting carriages, where they are seized upon by the 
clerks whose duty it is to travel with the train, to sort 
the letters en route and hand out the bags at the sta- 
tions on the journey, taking in, in exchange for them, 
the bags containing letters from those stations for the 
North. This operation af taking in and handing out 
mails while the train is at full speed is a very interesting 
one, and merits a few words of description. The mail 
bags to be taken on board the train are hung upon 
standards erected by the side of the line, and 
when the train approaches the spot, a net is out- 
stretched from the mail carrriage and, by a clever 
arrangement of mechanism, sweeps the bag from the 
standard, and, with the same motion, and in an instant, 
flings it on the floor of the carriage. In much the same 
way, and by a reversal of the process, the baes to be 
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handed out are hung upon an arm or standard protruded 
from the carriage and caught by a net erected by the 
side of the h'ne. A recent writer upon the railways of 
England, who was privileged to travel by the Postal 
train from Euston to Scotland, has given what is cer- 
tainly a most graphic picture of the manner in which 
the mail service is conducted, of the innumerable cross 
country trains which join the great trunk mail routes at 
the appointed junctions in the dead of night and safely 
and punctually exchange their precious freight ; of the 
ingenious apparatus already described, and of the busy 
interiors of the brilliantly lighted mail carriages where 
the clerks perform their duties of sorting and making 
up the bags while the train is speeding on its way, and 
he appears to have been greatly impressed by the 
interesting nature of the operations he witnessed. 
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CHAPTER XI. 

The Shunting and Marshalling of Goods 
Trains. 

In working the goods traffic on a line such as the 
London and North- Western, the trains are so arranged 
as to run with full loads between the most important 
points, as from London to Birmingham, Liverpool, 
Manchester, Scotland, and so on ; but the traffic at the 
intermediate stations is collected by a service .of local 
stopping trains, and conveyed to the large junctions, 
such as Rugby, Crewe, and Stafford, where the waggons 
are properly classified and marshalled for transit by the 
through trains. This operation of marshalling and 
classifying the goods and mineral traffic into district 
and station order, as will be readily believed, is one of 
immense magnitude and difficulty, and the work at the 
terminal stations, and at the important junctions, is 
extremely complicated, and carried out at a great cost. 
It is obvious that, unless the trains were properly mar- 
shalled for their various destinations, and the waggons 
arranged in station order, it is not enough to say that 
the traffic could only be carried on with the most serious 
interruption and delay ; but it would, in fact, be imprac- 
ticable to carry it on at all, now that it has attained its 
present dimensions. As it is, any neglect or omission 
on the part of the men employed in this duty results 
in great confusion and difficulty at the junctions and 
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Stations, as the train proceeds on its journey. The 
extent of the operations required may be gathered from 
the fact that the London and North-Westem Company 
alone have no less than 300 engines constantly employed 
in this work of marshalling and classifying the trains 
in the sidings, and that the total number of hours of 
shunting performed last year by these engines was 
estimated at 900,000, representing a cost to the Com- 
pany, at Ss. per hour (including wages), ol £22$jOOO. 

The great importance of perforpiing this work in an 
effectual manner, and with the minimum expenditure 
of time and money, has led to the subject being studied 
and debated perhaps to a greater extent than any of the 
other problems which railway management has had to 
deal with. Many plans have been suggested and put 
in operation, as, for instance, at Camden, where the 
sidings are laid in parallel lines, with a double line of 
turn-tables across them, worked by hydraulic capstans ; 
at Willesden, Stafford, and other places, where there are 
sets of sidings in the shape of a fan, with a shunting 
" neck," or siding, which represents the handle of the 
fan ; and at other stations where the fan-shaped sidings 
are adopted, but with a falling gradient, utilised so as to 
economise power. The " fan " arrangement, either with 
or without the aid of gravitation, is the one most com- 
monly in use, and its utility is sufficiently apparent if 
the nature of the operation required to be performed is 
borne in mind. By its aid a miscellaneous collection of 
waggons for different destinations can be broken up into 
sections, each section being placed either byg^vitation, 
by a shunting engine, or by horses, in a separate siding. 
All the sidings running into a common departure line, it 
is obvious that the sets of waggons can then be drawn 
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out in any order in which they are required to be 
marshalled in the trains. 

At certain important places throughout the country, 
as at Shildon, on the North-Eastem Railway ; at Chad- 
desden, near Derby, and at Toton, near Trent, on the 
Midland Railway ; and at Blaydon, near Newcastle, on 
the North-Eastern, and elsewhere, schemes of marshall- 
ing sidings of elaborate construction and great extent 
have been laid down, and these have in each case their 
own distinctive features, but they have for the most part 
been devised to meet the special circumstances of a par- 
ticular traffic or locality, and probably it is not necessary 
to enter into a detailed description of them. The most 
successful experiment which has been tried upon the 
London and North-Western Railway, and possibly also 
the most successful in the kingdom, whether with regard 
to efficiency or economy, has been an ingenious plan 
devised by Mr. Harry Footner, M.I.C.E., one of the Com- 
pany's principal engineers, for marshalling the waggons 
in district and station order by one operation, and by 
means of gravitation. This plan has been put in operation 
on an extensive scale at Edge Hill, near Liverpool, and 
as it is one which would be applicable to any large station 
or junction where a great number of waggons required to 
be sorted and marshalled, and where a suitable gradient 
either naturally existed, or could be easily obtained, a 
description of the method in which the work is carried 
on and the results obtained, may not be without value. 

Edge Hill, as is no doubt well known, is a place on 
the outskirts of Liverpool, and is situated on the Liver- 
pool and Manchester Railway, which, as we have seen 
in an earlier chapter, was the first railway constructed 
by George Stephenson, nearly sixty years ago. At 
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this point the Liverpool and Manchester Railway, 
which has its passenger terminus at Lime Street, a 
mile and a quarter from Edge Hill, is joined by a 
branch railway running round the city, to the docks at 
the north end, and also by branch lines running through 
tunnels, under the city, to the various goods dep&ts at 
Wapping, Waterloo, and Crown Street, so that it will 
be easily perceived that as regards goods traffic, Edge 
Hill is a very important and busy place indeed. This 
is sufficiently proved by the fact that, at the present 
time, no less than 534 trains of all descriptions are 
running in and out of Edge Hill within 24 hours, viz.j 
273 in, and 261 out, and that it has been found necessary 
to build there a steam shed or engine-house, which 
holds eighty engines. 

Of course, all goods trains arriving at Liverpool have 
to be broken up at Edge Hill, and the waggons have 
to be sorted out for the several depSts, whence they are 
distributed to the various docks and warehouses. On 
the other hand, the trucks loaded at all the dep&ts have 
to be sent, in the first place, to Edge Hill, where they 
are classified and marshalled in trains for despatch in 
all directions. These comprise what is called the 
" outward " traffic. 

It was about the year 1873 that the Company began 
to have strongly impressed upon them the urgent 
necessity for making provision on a very much larger 
scale than they had, up to that time, contemplated, for 
the shunting and marshalling of trains at Edge Hill, and 
that they commenced to carry out, as an experiment, 
and, to a limited extent, the system which has since 
been elaborated and extended with such beneficial 
results. In that year (1873) found themselves 
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in presence of this state of things — that, while the out* 
wards traffic at Edge Hill had grown from 257,025 tons 
in 1850 to 1,032,853 tons in 1873, the siding accommoda- 
tion had only been increased from 1,782 waggons to 
3,215 waggons; in other words, the business had quad- 
rupled, while the facilities for dealing with it had only- 
been doubled. It may here be said, that, at the present 
time, the area occupied by shunting lines and sidings at 
Edge Hill is 200 acres, and that there are 60 miles of 
running lines, and siding room for nearly 7,000 waggons. 

At the period mentioned it became necessary to con- 
sider seriously how the difficulties were to be met, for, 
in addition to the want of room, the main passenger 
lines had to be crossed every time waggons were moved 
from one group of sidings to another (and there were a 
great many groups), so that there were serious obstacles 
to be encountered in carrying on the working, and as 
the safety of the passenger trains always had to be the 
first consideration, the goods traffic had often to suffer 
delay. 

The Company had, at that time, about 70 acres of 
spare land on the north side of the railway, and available 
for extension, but to reduce this to the level of the main 
lines would have involved a stupendous amount of 
excavation, and the fact that the surface of the land 
rose from west to east, and that, for a comparatively 
reasonable outlay, sidings could be laid upon it on a 
uniform gradient which would enable them to pass over 
the branch line running round to the docks, which 
branch line intersected the land, Siiiggested to Mr. 
Footner a scheme for marshalling by gravitation. In 
considering a scheme of this kind two things appeared 
to be essential — first, that in the passage of the trucks 
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from the top to the bottom of the incline, all the neces- 
sary changes in their relative positions should be 
effected, so that when they reached the bottom they 
should be ready to go away as properly marshalled 
trains ; and secondly, that there should be some means 
of stopping, without injury to them or their loads, any 
trucks which might get beyond the control of the 
shunters. The mere principle of shunting by gravita- 
tion was no new thing, as it had already been success- 
fully adopted for coaling ships on the Tyne, and for 
sorting mineral trains at Darlington on the North- 
Eastern Railway ; but Mr. Footner claims as his own 
the idea of an inclined plane specially constructed in 
such a way as to sori and marshal a mixed goods train 
by gravitation alone, without any assistance from 
locomotive or horse power. 

The arrangement he devised is shown by the accom- 
panying diagram (Fig. 28 b). The sidings consist of, 
first, the six upper reception lines at the summit 
of the incline, holding 294 waggons; secondly, the 
sorting sidings, 24 in number, and capable of holding 
1,065 waggons, into which the waggons, when separated, 
first run, each siding receiving the waggons for a par- 
ticular train; thirdly, two groups of marshalling sidings, 
which owing to their peculiar formation have been 
christened " gridirons," through which the trucks are 
filtered so as to make them take their proper order of 
precedence in the train ; and, fourthly, the lower recep- 
tion and departure lines, which receive the trains in their 
complete state, and where the engines are attached to 
take them away. All these, it may be remarked, are 
laid out in such a manner, with a view to future require- 
ments, that without altering any of the existing lines 
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the accommodation can be increased, when necessary, 
by 50 per cent. 

The modus operandi is as follows : — On the arrival of 
a set of waggons in the upper reception lines, the rear 
brakes are put on, the engine is detached, and then on 
each waggon is chalked the number of the sorting 
siding it 'has to enter. One man carefully inspects the 
brakes of each waggon, and calls out the chalked 
number to a second man standing below him, who 
has to regulate the speed of the descending waggons. 
This second man passes the number on by hand signal 
to the shunter lower down who has charge of the points, 
and who, by moving a lever, turns the waggon into its 
proper siding. The shunters are provided with brake 
sticks, which they insert between the wheel and the 
waggon-frame to steady the waggons in going down, 
and they also use these implements for letting down 
the brake levers when required. By the process thus 
described, each sorting siding now holds a separate 
train, although the waggons composing it are in indis- 
criminate order, but by a repetition of the operation, 
the waggons of each train are separated in the gridirons, 
and are lowered, one by one, into the departure lines, 
in the precise order in which they are required to be 
sent away. 

Fig. 28 A also shows the apparatus known as the 
" chain drag," devised by Mr. Footner for arresting run- 
away waggons, which may occasionally get beyond the 
control of the shunters. This consists of a heavy iron 
chain cable, placed in a wrought iron tank between, and 
below, the level of the rails ; a steel hook attached to the 
cable is fixed in a loose socket, at the height of a waggoq 
^?^le, and i§ worked by a lever whjch ^Jso works a signal, 
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When a train is intended to pass, the hook is lowered 
by the lever, but if it is desired to stop a waggon, the 
hook is raised by the lever, and catches the axle of the 
waggon, and the heavy cable attached to the hook, 
being drawn out of the tank, by its weight, when 
dragged over the ballast, soon stops the runaway. 
During the last twelve years this apparatus has come 
into use 135 times, and in no case has it failed to stop 
the waggons, without injury either to them or to their 
loads, or to the apparatus itself. At the present time 
there are six of these chain drags in use at Edge Hill, 
the cables varying in weight from 86 cwt. to 109 cwt. 

The gradient of these sidings varies, according to 
requirements, from i in 60 to i in 115. For instance, 
through points and crossings, and round the standard 
curve of seven chains radius, the gradient is from i in 
70 to I in ICQ, but on straight lines, where waggons have 
to start singly, and enter curves, as, for example, at (i), 
the lower end of the upper reception lines ; (2) the lower 
end of the sorting sidings; and (3) the lower end of 
each siding in the gridirons, the gradient is one in 60. 
Again, on straight lines, where many waggons move 
together, and good " runners " compensate for bad, the 
gradient varies from i in 100 to i in 115. All the curves 
are of the same radius (seven chains), so that a shunter, 
in determining the speed necessary for any particular 
truck, may concentrate his attention upon it, knowing 
that the resistance of every curve it encounters will be 
the same. Speaking generally, the gradients are so 
regulated that the greatest momentum is imparted 
where the trucks are required to start quickly, and 
where there is the greatest amount of resistance to be 
overcome. 
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In practice it is found that in shunting by gravitation, 
no two trucks run exactly alike, some railway com-, 
panies and private owners keeping their stock in better 
order than others, and much depending upon the precise 
condition of the tyres and axle-boxes, the length of the 
wheel base, the nature of the load, and the description 
of brake gear employed. Strong winds also affect the 
running, especially of covered vans lightly loaded ; 
severe frost offers an impediment, while, on the other 
hand, warm and moist weather renders the rails slippery, 
and heavy concentrated loads on a narrow wheel base 
will often run too freely ; but there are simple appliances 
which are found in practice easily to overcome all these 
difficulties. The shunters, during the day-time, use 
various recognised gestures to indicate in advance to 
one another the numbers chalked on the trucks passing 
down the incline, and during the night, similar informa- 
tion is communicated by the movement of the coloured 
lenses of their hand-lamps. 

During the year 1890, 545.000 loaded waggons were 
passed through these sidings, in addition to 101,000 
empty waggons, making a total of 646,000 waggons, or 
a daily average of about 2,000, equal to fifty average 
trains. 

There are seventy-eight men employed to work the 
sidings, including nine foremen and inspectors. The 
various foremen's offices are connected by telephone 
circuits, and, finally, the whole of the sidings are lighted 
by lofty and powerful lamps of the Siemen's type, 
in addition to smaller lamps fixed near each pair of 
points. 

One special advantage claimed by its inventor for 
this system of marshalling waggons, is that it can be 
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carried out by any active man without previous train- 
ing, the operations being so simple that the work can 
be learnt in a week or two, and the only man who is 
really required to be possessed of geographical know- 
ledge and experience being the one who chalks the 
numbers of the sidings on the waggons. 



CHAPTER XII. 
On the Working of Goods Stations. 

To the uninitiated, it may possibly appear that when a 
package or a consignment of merchandise is handed to 
a railway company for transit, it is a very simple 
operation to place it in a waggon and convey it to its 
destination, but it is only necessary to bear in mind the 
vast extent of the operations carried on at a large and 
important goods station, the multitude of consignments 
that have to be simultaneously dealt with, their varied 
description, and the many destinations to which they 
have to be conveyed, in order to realise that to enable 
a vast business of this kind to be conducted with 
promptitude and certainty, to provide securities against 
goods being mis-sent or wrongly delivered, and to 
ensure a reliable means of tracing them in the event of 
their, after all, going astray, a most complete and 
careful system of organisation is indispensable. It may 
be premised that the methods and appliances employed 
by different railway companies, as a means of securing 
these results, are not precisely identical in practice, nor 
are they absolutely uniform at all the stations of one 
company, it being frequently necessary to be guided by 
physical circumstances, the mode of construction of the 
premises, and the special nature of the traffic at par- 
ticular stations, but from a description of the mode of 
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working certain of the goods dep6ts on the London and 
North- Western Railway, the reader will be able to 
gather a fair idea of the nature of the operations to be 
carried on in working a large merchandise traffic, and ol 
the arrangements which, with more or less variation, 
are adopted at the most important goods stations. 

A goods station which possesses certain features of 
interest, chiefly on account of its somewhat unique 
mode of construction, is Broad Street, which is the 
City DepSt of the London and North-Western 
Company, in London. The North London Railway, 
which is connected with the North- Western, passes 
round the Northern suburbs of London to Dalston 
Junction, where it trends almost due South to its 
passenger terminus at Broad Street, in the very heart 
of the City. Land in the City of London being, of 
course, extremely valuable, the line is carried during the 
latter part of its course by means of bridges and 
viaducts at a high elevation, in some cases over the 
tops of the houses, and it thus reaches its terminus at 
a point considerably above the level of the surrounding 
thoroughfares, the passenger station having accordingly 
been built on arches. Advantage has been taken of 
this fact to enable the London and North-Westem 
Company to provide themselves with an extensive 
goods station without incurring the enormous expense 
of taking land for the purpose in the busiest part of the 
City, and the goods traffic is, as a matter of fact, con- 
ducted in the arches under the passenger station, the 
waggons of goods being transferred one by one from 
the upper to the lower level and vice versd^ by means of 
powerful hydraulic lifts. All along the front of these 
arches, which are fourteen in number, and, including 
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some space beyond them, which has been covered in, 
each measure 340 feet in length, and 32 feet in width, a 
roomy stage, or unloading bank, has been erected, 430 
feet long and 45 feet deep, and from this, at right angles, 
narrow stages 240 feet in length, and 12 feet in width, 
with a line of rails on each side of them, extend through 
each arch, the lines of rails being at the further end 
connected with a cross-line, by means of which the 
waggons can be turned upon turn-tables, and taken to 
one or other of the hydraulic hoists, each of which will 
raise a weight of fourteen tons. 

On the further side of the arches some additional 
space has been taken in on the street level to form an 
open goods yard, on one portion of which a lofty ware- 
house has been erected for the storage of goods waiting 
delivery, or goods for forward transit 

Before attempting to describe the manner in which 
this station is worked, it is necessary to explain that 
traffic arriving from the country for delivery in London 
is called up traffic," while " down traffic " means traffic 
sent from London to the country, and these two 
elements in the business of the station are in practice 
kept perfectly distinct. 

The inwards or up traffic at Broad Street, consists 
very largely of provisions for supplying the early 
markets with fish, meat, poultry, butter, eggs, and other 
perishable commodities, which have to be delivered in 
time for sale to the retail buyers who attend the markets 
as early as four o'clock in the morning, and also of 
general merchandise, purchased from manufacturers 
in the provinces one day, and expected to be in 
the City warehouses by nine o'clock on the following 
morning ; and to effect deliveries at such an early hour 
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is a work which demands for its accomplishment the 
most perfect organisation and attention to detail. For 
instance, in the Metropolitan Meat Market there are no 
less than 230 stalls or shops, all of which receive meat 
from the provinces, and the railway companies are 
expected to deliver and hang the meat in these shops 
before the arrival of the salesmen. Thus, a waggon 
will arrive, say, from Scotland, with thirty sides of beef 
for delivery to as many consignees, in as many different 
parts of the market, while other meat will arrive simul- 
taneously from other stations for the same consignees, 
and, with a view to speed and economy, the different 
consignments have to be brought together, and the vans 
loaded in such a way that, as far as possible, two vans 
will not be delivering at the same time to one shop. 
This is effected by sorting the meat into districts, 
according to the position of the stalls in the market, on 
the stage at Broad Street before it is loaded on to the 
vans. 

Speaking more generally, the mode of dealing with 
*' up " goods is as follows : — This part of the business is 
conducted, not in the arches previously described, but 
in the warehouse of which mention has already been 
made, the ground floor of which is staged, so as to form 
a deck, or platform, upon which the goods can be sorted 
and transferred from the railway waggons to the street 
vans. This platform is open on both sides, so that vans 
can be backed up to it on one side, while a line of rails 
extends along the other side, on which the railway 
waggons on arrival are placed, after being lowered from 
the upper level by means of the hydraulic hoists. 
The invoices which are received with the waggons, and 
which are documents containing a description of the 
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goods, their marks and addresses, the weight, and par- 
ticulars of the charges, are passed into an office called 
the delivery office, where each invoice is entered in a 
book, stamped with a progressive number, timed as to 
arrival, checked as to correctness of rate and charges, 
and is then passed to a " marking clerk," whose duty it 
is to mark against each entry on the invoice the position 
on the platform or sorting bank in which the article to 
which the entry refers, is to be placed. On the platform, 
by means of letters and numbers painted on the columns 
which support the roof, the whole of London is mapped 
out into districts with great care and precision, and the 
numbers inserted by the marking clerk on the invoice 
correspond with these divisions, and are for the guidance 
of the checkers in unloading the goods from the wag- 
gons, and loading them into the vans for delivery. The 
marking clerk having discharged his office, the invoice 
passes on to another set of clerks, each of whom extracts 
from it, and enters on the carman's delivery sheets, such 
of the entries as refer to the particular section of the 
City with which he is appointed to deal, and by this 
process of exhaustion, the whole of the entries for 
delivery to a particular district are brought to a focus, 
although the goods may have arrived from hundreds of 
different stations, and be entered on as many different 
invoices. The same set of clerks enter the charges in 
the carmen's delivery sheets in cases where they are to 
be paid by the consignees. 

The next step is to pass the invoice out of the delivery 
office to the platform, where a gang of men unload the 
goods from the waggons, checking them with the invoice 
as they do so, and wheel them away on hand-trucks to 
the different positions on the platform, according to the 
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numbers marked against the entries. Next, the cannen's 
delivery sheets are passed out to the platform, and the 
delivery foreman directs the loading of the vans from 
the different sections on the bank, the goods being care- 
fully checked against the entries on the delivery sheets 
as they are placed in the vans. Finally, the cartage 
department take possession of both vans and delivery 
sheets, the vans are horsed and started away to their 
respective destinations, all the processes being carried 
out with the utmost care, but at the same time, with 
the greatest rapidity. 

There are, however, many contingencies which arise 
in the working of the traffic, and must be promptly met, 
in order to prevent delays occurring, and the chief of 
these may be classed under four heads, as follows : — (i) 
Goods arriving without invoice ; (2) discrepancies 
between the invoice and the goods actually received in 
the waggons ; (3) invoices arriving without the goods ; 
and, (4) goods accidentally trucked to the wrong posi- 
tion on the platform. 

If the waggon arrives without invoice it is unloaded 
in its turn, an account of the goods contained in it is 
entered on a special form provided for the purpose, and, 
where the addresses of the consignees appear on the 
goods, they are trucked away to their proper position 
on the platform, the number of the section being marked 
on the form by the checker. The form is then passed 
into the delivery office, and, as far as possible, delivery 
sheets are made out from it in the same way as if it 
were the missing invoice. Such goods as are found in 
the waggon merely under mark and not addressed, are 
taken to a particular position on the platform to wait 
further orders on the arrival of the invoice. Meanwhile 
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the sending station is applied to for a copy of the 
invoice, and the goods which remain on hand are dealt 
with on its arrival. A similar course is adopted in the 
case of goods found in a waggon without there being 
any corresponding entry on the invoice. 

When the invoice arrives, but not the goods, which 
usually resuks either from the waggons having been 
wrongly labelled or having missed their proper train, 
the telegraph is set to work to ascertain their where- 
abouts, and the invoices are held over until the goods 
make their appearance. 

The most troublesome errors arise from the porters 
misunderstanding the directions given by the checkers, 
and wheeling goods to a wrong section on the platform. 
In a case of this kind, when the delivery sheet for that 
section arrives from the office, it, of course, contains no 
entry of this particular package, and it is consequently 
left on the bank. On the other hand, the checker for 
the section to which it should have been taken finds he 
is short of it, and makes a remark to that effect on the 
sheet which he passes back to his foreman, and the 
latter employs every means in his power to discover the 
whereabouts of the missing package. Failing to do so, 
he calls in the services of two men, who are called 
" searchers," and are employed upon this duty all day, 
but if their efforts prove fruitless there is nothing for it 
but to wait until the " bank list " is taken, that is, when 
at four o'clock each afternoon a complete list is made 
of all goods remaining on the bank after the morning's 
deliveries, by means of which most errors can be 
rectified. 

The ** down," or outward traffic is dealt with in the 
arches before described, the " runs *' or lines of rails 
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alongside the stages being gradually filled during the 
day with rows of empty waggons, ready to receive the 
goods as they come in during the afternoon and evening. 
This is effected by transferring to the " down " arches 
the waggons which have come in with "up" goods 
and have been emptied during the morning. As the 
loaded vans come in at the gates they are stopped 
at an office placed at the entrance, called the ** weigh- 
bridge office," and the consignment notes are impressed 
with an official stamp, which alone renders them 
authentic The consignment note plays an important 
part in the manipulation of the outwards goods, and it 
may be explained, for the benefit of the uninitiated, 
that it is a document which the sender of goods hands 
to the carman or other agent of the Company, to whom 
he delivers the goods, and in which is described their 
nature, their marks, and addresses, and sometimes their 
weight. Business firms who are in the habit of for- 
warding goods use for this purpose printed forms 
supplied by the Company, or provided by themselves, 
but where ordinary members of the general public for- 
ward isolated packages without a consignment note, 
the Company manufacture one from the address, or the 
entry in the carman's book, the principle acted upon 
being that there must be a separate consignment note 
provided for every distinct package or parcel of goods 
for the same destination. The object of stamping the 
consignment notes at the entrance gates is to checkmate 
a very ingenious system of fraud which was found to be 
in operation some time ago, when some dishonest servants 
of the Company hit upon the plan of obtaining posses- 
sion of valuable goods, by simply destroying the original 
consignment notes and addresses, and substituting false 
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documents, by which the goods were consigned to con- 
federates in some other town. Under the present system, 
as the fraudulent note could not bear the weighbridge 
stamp, its character would at once be detected. 

Large firms frequently enter a whole van load of 
goods for various addresses, on one consignment note, 
and therefore the first step is for all such notes, contain- 
ing more than one entry, to be taken to an office called 
the *' Shipping office," where a separate note is made 
out for each separate consignment, these manufactured 
notes being officially stamped to shew that they are 
" extracted " from an authentic note. 

Meanwhile the vans, as they arrive, are placed in 
position for unloading on to the large stage or platform, 
previously described as running along the front of all 
the arches ; the consignment notes relating to each load 
are handed by the unloading foreman to the various 
checkers who are in charge of the unloading gangs, and 
the goods are removed from the vans, checked against 
the entries on the consignment notes, and weighed on 
the weighing machines, which are stationed at regular 
intervals all along the stage. On the wall in each of 
the arches is painted a number, and the name of the 
place or district for which goods are loaded in that par- 
ticular arch ; for instance, one will be " Liverpool," 
another " Manchester," a third " North Staffordshire," 
and so on, and in each arch, also, there is displayed a 
copy of a table, corrected from time to time, and which 
shews in more detail the stations to which goods are 
loaded in each arch, and the times of departure of the 
trains made up and despatched each night to the various 
destinations. The experienced checker, however, has 
all this in his head, so that when a package is taken out 
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of a van, and the marks or address is called out, he is 
able at once to check the entry on the consignment note 
and to shout No. 5," or "No. 6/* as the case may be, 
when the package is forthwith placed on a hand truck 
and, accompanied by its consignment note, is wheeled 
away to the particular arch to which it belongs, and 
deposited on the stage there, ready for loading into the 
waggons. Here one of the loading gangs, each of which 
consists of a checker, a loader, a caller-off, and two 
porters, take it in hand, and deposit it in a waggon 
destined for the station to which it is addressed. When 
the goods are in the waggons, the consignment notes 
are taken to the shipping office, and the clerk in charge 
sorts them out to the different clerks whose duty it is to 
make out the invoices for the various destinations. 
These clerks enter on the invoices the names and 
addresses of consignees, the nature and description of 
the goods, the weight and the charges ; and the invoices, 
if they are ready in time, are handed to the brakeman 
in charge of the train by which the waggons are 
despatched ; if not ready at the time the train departs, 
they are sent afterwards by fast passenger trains, so as 
to arrive at the same time as the goods, or before. The 
consignment notes, having been marked with a pro- 
gressive number in such a way as to identify them 
with the corresponding entries on the invoices, so as 
to facilitate the tracing of goods which may go astray, 
are carefully filed for future reference. 

The waggons of goods when loaded, sheeted, and 
labelled, are run out at the further end of the arches, 
turned on to the hydraulic hoists by means of the turn- 
tables and capstans, and emerge on to the upper level, 
where in a group often long sidings adjoining the North 
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London Railway, and still by the aid of hydraulic 
capstans, they are marshalled into trains, and sent away 
to their various destinations. 

This process is, however, very much facilitated before- 
hand by the fact that the waggons have been arranged 
in the runs or arches in train order, i.e,y a separate train 
or portion of a train has been loaded in each arch and 
in station order, so that the waggons emerge from the 
lifts on the high level in the order in which they are 
required to go away. 

Goods intended for large centres such as Liverpool, 
Manchester, etc., to which many waggons are loaded on 
the same night, are dealt with in two of the arches which 
are laid out in a somewhat different manner from the rest. 
In these arches, there is a roadway for carts throughout, 
and the goods are loaded direct from the carts to the 
railway waggons without any hand trucking being 
needed. 

If, through extra pressure, or by oversight, goods are 
left on the stages when the loads have been made up, 
and the night's work is over, the consignment notes 
found with them are taken into the shipping office, and 
stamped with the letter " S ** (Stage), to indicate that the 
goods have been left over, and that special attention 
must be given to their despatch by the first available 
train. 

When goods are found left on the stage without con- 
signment notes, if the names and addresses of consignees 
are apparent, they are entered on new consignment 
notes, and dealt with in the usual way. If, on the other 
hand, there is nothing to indicate their destination, they 
are kept on hand, and a record of the fact is made in a 
book set apart for the purpose, and which is referred to 
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whenever there is any enquiry with regard to goods not 
delivered, every available means being meanwhile taken 
to discover the owners, by a number of clerks specially 
employed on this duty. 

There are many other arrangements in operation, both 
with regard to " up " and " down " traffic, with a view to 
guard against irregularities, and to rectify mistakes ; but 
perhaps enough has been said to give an adequate idea 
of the amount of method and organisation required to 
conduct such a business with order and despatch. 

The warehouse, already referred to, which occupies 
one side of the yard, and rears its imposing height far 
above most of the surrounding buildings, consists of four 
storeys, besides extensive cellarage in the basement, and 
the different floors are reached from the stage by means 
of two 25-cwt. hydraulic lifts. Packed closely from top 
to bottom with goods of every possible description, it 
would at first sight appear that an individual package 
once deposited here, would be to all intents and purposes 
lost, but a brief examination will correct this error, and 
reveal order in the apparent chaos, for the numerous 
iron pillars which support each floor divide it into small 
sections, each of which bears a number, while every 
article which comes into the warehouse, either waiting 
for delivery, or for forward transit, is entered in a book 
with the number, against the entry, of the floor and sec- 
tion in which the article is deposited. Amongst a 
great deal of curious flotsam and jetsam, which has 
drifted into this capacious repository, perhaps one of 
the most interesting features is a huge wooden case, 
fashioned after the manner of a coffin, and which contains 
what are alleged to be the fossilised remains of a gigantic 
specimen of the human race, upwards of twelve feet in 
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height, and of colossal proportions. It is said to have 
been excavated near the Giant's Causeway (surely an 
appropriate spot for such a trouvaille /), some years ago, 
during some prospecting operations for the discovery of 
iron ore, and was for a time exhibited at Liverpool ; but 
a dispute arising as to its ownership, the grim relic was 
thrown into Chancery, and has remained " on hand " at 
Broad Street ever since the year 1876, the Railway 
Company having a very considerable lien on it for 
warehouse charges. Whether it be, as stated by its 
original owner, the petrefaction of a human being, or 
merely a specimen of very antique sculpture, it is beyond 
doubt one of the most curious consignments ever ware- 
housed by a railway company. 

The total area embraced by the Broad Street Goods 
Station, including three and a half acres on the high 
level, is seventeen acres, the lines affording, in all, stand- 
ing room for 820 trucks, of which 487 can be placed in 
position for forward loading on the low level at one 
time. On the average, 456 loaded waggons are received 
daily, and 508 are forwarded, making a total not far 
short of a thousand waggons a day. 

The crane power employed is as follows : — 

Nine 30-cwt. hydraulic cranes, and twenty-seven 

manual cranes, for loading from vans to 

waggons and vice versd. 
Eleven 30-cwt. hydraulic cranes, and five manual 

cranes, for loading from vans to platforms 

and vice versd. 
Twenty 30-cwt. hydraulic cranes, and sixty-nine 

manual cranes, for loading from waggons to 

platforms and vice versd. 
Besides which there are twelve hydraulic and twenty- 



MJ^GLlSff RAIL WA V. 



eight hand cranes used for special purposes, and one 
5 -ton and one lo-ton hydraulic crane in the yard, for 
dealing with exceptionally heavy articles. 

A goods station of the London and North- Western 
Company, which has excited the attention, and, to some 
extent the admiration, of foreign engineers and railway 
managers who have visited this country for the purpose 
of comparing their own methods and appliances with 
ours, is Holyhead. The Company have devoted a great 
amount of attention to cultivating and encouraging the 
trade between England and Ireland, and one means to 
this end has been the provision of very complete and 
admirably adapted accommodation at Holyhead, for 
the transfer of traffic between the railway waggons and 
the fleet of steamers belonging to the Company, four- 
teen in number, and having a gross tonnage of 14,308 
tons, by means of which a daily service is established 
between Holyhead and the North Wall, Dublin. 

Holyhead Harbour, the entire quay frontage of which 
is about 3,760 feet, has an area of twenty-four acres, and 
an average depth at high and low water of thirty feet and 
twelve and a half feet respectively, the transhipment of 
the goods being carried on in two large warehouses, each 
about 750 feet in length, erected on the quays on the 
east and west sides of the harbour, of which the one on 
the east side is devoted exclusively to the export traffic, 
or traffic going from England to Ireland, and the one 
on the west side to the traffic from Ireland to England. 
Lines of rails, conveniently connected with the railway, 
run right through both warehouses, with a platform or 
loading deck, fifteen feet wide, running throughout 
between the lines of rails and the quay. In each ware- 
bousc there are six hydraulic cranes, having a rake of 
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twenty-five feet, and a capacity of three tons, so fixed 
that they can lift goods from the railway waggons to 
the platform, or to the hold of a vessel, or vice versd. 
With screw steamers, of which the Company possess 
four, it is practicable by one operation to take a package 
from the waggons and deposit it in the hold of the 
vessel, but with paddle-wheel steamers, owing to their 
greater width, the hydraulic cranes are worked in con- 
nection with a winch which raises or lowers the goods 
between the hold and the deck. 

The harbour and quays are illuminated at night by 
five powerful electric lights, one being fixed at each end 
of each warehouse, and the fifth at the south end of the 
harbour. 

The mode of carrying on the working is as follows : — 
Waggons containing export traffic for shipment, having 
been brought by the train engines, and deposited close 
to the entrance of the export warehouse in reception 
sidings provided for the purpose, are drawn up t>y 
hydraulic capstans, and placed in exact positions opposite 
the berths, where are moored the vessels into which they 
are required to be unloaded. The goods are taken from 
the waggons, checked with the invoice, and lowered into 
the vessel, full particulars of the goods shipped by each 
boat being recorded in a " Transfer-book." The clerkage 
is carried on simultaneously with the actual handling of 
the goods, so that almost as soon as the hatchways are 
closed, and the gangways removed, the invoices are sent 
on board, and the vessel is ready to leave. Specially 
heavy articles, such as furniture vans or machinery, are 
loaded on the quay by means of 18-ton hydraulic cranes, 
or, if necessary, by a pair of shear legs, which will carry 
eighty tons. 
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With regard to import traffic, as soon as the vessel is 
berthed alongside the quay, the invoices are passed to a 
checker, who, for the guidance of the men on the plat- 
form, first makes out a " card," or list, of the urgent, or 
" perishable," traffic, showing the loads which have to be 
made up for different destinations, so that as the goods 
are landed from the boat, the ganger in charge of the 
men on the platform is enabled to direct the loading 
into waggons. By the time the urgent, or perishable, 
traffic has been dealt with, the checker has prepared 
another loading-card " for the general cargo, and thus 
the discharging and loading-up of the goods is enabled 
to proceed without interruption, until the whole have 
been despatched. 

Ireland being to so large an extent an agricultural 
country, an important feature in her exports to England 
is live stock, and for the transfer of this from the vessels 
to the waggons at Holyhead, the arrangements are very 
complete. There is accommodation for the unloading 
of the animals from the vessels at any height of the tide 
all along the front of the import warehouses, and this 
operation can be carried on at the same time as the unload- 
ing of parcels and the perishable goods traffic from the 
same boats, while, close at hand, is a covered pen set 
apart for the reception of lame and distressed animals who 
are unfit to walk to the cattle yard, such animals being 
loaded upand taken by an engine to the yard. The animals 
who are fit to walk are conducted by a convenient roadway 
to the yard, which contains covered accommodation for 
upwards of i8o cattle, 800 pigs, and fifteen horses, 
together with open pens capable of holding 230 head of 
stock. There are also pens erected alongside a siding, 
upon which twelve waggons can be placed in position 
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for loading the animals up for forward transit. The 
sidings appropriated to the cattle traffic hold in all 
140 waggons, and there are ample facilities for clean- 
ing and disinfecting them after each journey, including 
twelve hydrants for the supply of water. During the 
year 1890, 55,730 cattle were transhipped at Holyhead 
to the various towns in England, in addition to 118,238 
sheep and lambs, 9,823 horses, and last, but not least, 
200,000 pigs. The live stock shipped to Ireland from 
England is not considerable, but in one recent year it 
included two lions and two elephants, although what 
these strange denizens of the far east were to do in the 
" distressful country," can only be a matter of conjecture. 

When import goods are loaded into waggons, a kind 
of inventory is made of them, which is termed a slip, 
and as soon as the load is completed, these slips are 
compared with the invoices, so as to discover and 
rectify any mistakes, as for instance, goods loaded 
in the wrong waggon. A transfer book is also kept, as 
in the case of the export traffic, and in this is recorded 
the date and number of the invoice, particulars of the 
traffic, the weight, the name of the vessel by which the 
goods are received, and the number and destination of 
the waggon in which they are loaded for forward 
transit. 

As the waggons are loaded, they are turned over 
turntables on to adjoining lines of rails, where they are 
marshalled in proper order, labelled, and sheeted, and 
within a few minutes of the loading of the last waggon 
being completed, the train is ready to start. In dis- 
charging a vessel, as already mentioned, preference is 
always given to perishable and urgent goods, and these 
arc despatched by express passenger trains within an 
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hour after the boat is berthed, but within two hours and 
a half of the arrival of the vessel, a full train load, of 
sometimes upwards of thirty waggons, is despatched, 
while a second and a third train follow at intervals of 
not more than an hour, a striking proof of the excellence 
of the arrangements, and the energy and skill with 
which the operations are conducted. 

There is a large fish traffic at Holyhead, and in dealing 
with this, speed is, of course, of the utmost importance, 
especially in hot weather. In order to accommodate 
the fish brought to the harbour by steamers and sailing 
vessels direct from the fishing grounds, the Company 
have constructed a fish jetty,' 440 ft. long and 50 ft. 
wide, on the import side of the harbour, with two plat- 
forms and two lines of rails, each line being capable of 
holding twenty-five waggons. The loading from the 
vessels to the waggons is performed by means of three 
hydraulic cranes, each lifting 30 cwt., and having a 
sufficient rake to cover both platforms, so that two train 
loads of fish may be loaded simultaneously. To save 
time, the empty waggons are placed in proper station 
order, so that there shall be no delay in marshalling 
them, and the labels and way-bills being prepared while 
the loading is proceeding, the train can start on its 
journey as soon as the last load is completed. 

At all the Company's large goods stations, ample 
provision is made for the prevention or extinction of 
fire, fire brigades composed of members of the staff 
being organised, drilled, and frequently called together 
by signal for exercise, and these precautions are not 
omitted in the case of Holyhead. The fire appliances 
here are of a very complete description, and water is 
supplied from no less than sixty-three powerful hydrants. 



ON THE WORKING OF GOODs STATIONS, 



The total traffic handled at Holyhead during the year 
1889, in addition to live stock, was about 270,000 tons, 
including coal; of this total about 135,000 tons was 
cross-channel traffic with Ireland. 

It has always been a question involving some amount 
of controversy, as to what is the best and most conve- 
nient manner of laying out the accommodation in a 
large goods warehouse, so as to enable the business to 
be carried on in the most expeditious and economical 
manner. Many different arrangements have been tried, 
and, of course, in building a warehouse at any particular 
station, there may always be special circumstances to 
be taken into consideration, such as the nature of the 
traffic, and the available space ; but our illustrations 
(Figs. 29, 30 and 31) shew the ground plan, first- 
floor plan, and section, of a large goods warehouse 
of the first class, built upon the most modern principles, 
and laid out in the manner which is believed to be the 
best adapted to the needs of an important goods station 
(Chester), where three differe.it classes of traffic have to 
be dealt with, that is to say (i), local traffic, or traffic 
which commences or ends its journey at the station ; 
(2), transfer traffic, or traffic loaded to the station, for 
the purpose of being transhipped into other waggons, 
and forwarded to destination ; and (3), warehouse traffic, 
or goods which are required to be stored, awaiting orders 
for forwarding or delivery. It will be perceived that 
this is what is termed a " dead-end " warehouse, or, in 
other words, the waggons come in and go out the same 
way, and cannot be taken through the warehouse, and 
out at the other end. There are five platforms, or stages, 
and six lines of rails, so that every platform, as will be 
seen, has a line of rails alongside it, and three of them 
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have a line on each side. There is also a stage running 
transversely along one end of the building, to which 
access is given by a roadway for carts. To facilitate 
the handling of the heavy goods, there are in all twenty- 
four cranes, each carrying thirty cwt., four of which are 
power cranes, and the rest are worked by hand. The 
upper floor is devoted to storage purposes, and to 
enable grain to be conveniently delivered from this 
storey, slides are provided, down which the sacks can be 
passed to the ground floor ; there are also a number of 
shoots for transferring loose grain from sack to sack. 
Grain in sacks can be hoisted direct from the waggons or 
carts below to the upper storey by means of cranes, but 
if required to be stored in bulk, it is lifted by crane to a 
gangway, or gallery, erected over the upper storey, and 
supported on the principals of the building, and then is 
shot out of the sacks into bins below, through shoots 
provided for the purpose. 

Under the stages of the warehouse are capacious 
cellars for the storage of ale, bacon, and such commo- 
dities, which can be lifted or lowered direct between 
the cellars and the carts, or railway waggons, by means 
of suitable cranes. 

Waggons containing goods arriving by train for 
delivery in the town, are placed on the outer line of rails, 
next to one or the other of the side stages, nearest the 
walls, and as carts can approach either of these from 
the side of the warehouse, where they stand sheltered 
by a projecting awning, the goods can be transferred 
by the cranes direct from waggon to cart, or light goods 
can be handed across the platform. Other town goods 
can be unloaded in the second line of rails on either side 
and trucked to the platform at the end of the warehouse 
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where carts can approach them. Outward goods, col- 
lected in the town for forward transit, are brought in by 
carts, unloaded on the transverse stage, and trucked 
thence to the various stages alongside which the waggons 
have been placed for their reception. The narrow centre 
platform, having a line of rails on each side, and cranes 
suitably arranged, is appropriated to transfer traffic 
which can thus be easily removed from one waggon and 
placed in another. 

A warehouse of this description and dimensions will 
accommodate upwards of forty waggons at one time, 
and in this particular warehouse about eighty are loaded 
daily, and ninety are discharged. Warehouses designed 
upon this plan are in use at Liverpool (Edge Hill), 
Bolton, Blackburn, Leicester, Derby, Chester, and other 
stations. 

Fig. 32 is an illustration of a small wooden goods 
shed, suitable for a roadside station, where the traffic 
to be dealt with is purely local, and not of an 
extensive character. The arrangement, in this case, is 
so simple and obvious, as to speak for itself and to 
require no detailed description. 

In goods warehouses where a small amount of 
machinery requires to be actuated, and the business to 
be conducted is not sufficiently extensive to justify the 
application of steam or hydraulic power, a gas engine 
is found to afford very satisfactory results, both as 
regards economy and convenience, as a means of 
actuating the cranes. For a machine of this kind no 
special attendant is required, as one of the ordinary 
warehouse porters can start and stop the engine when 
necessary, and clean and oil it in his spare time. The 
peculiar advantage of the gas engine is that it can be 



ON THE WORKING OF GOODS STATIONS. 261 

started and stopped at a moment's notice, and there 
is accordingly no waste of fuel whatever, besides 
which the first cost of the machinery is very moderate 
compared with that of hydraulic power on a small scale, 
and the average cost of gas for an eight h.p. gas engine 
is not more than from threepence to sixpence per hour, 
according to the price of gas in the locality, and the 
work required of the engine 

The London and North- Western Company have at the 
present time thirty warehouses in which the machinery 
is actuated by gas engines, varying from one and a half to 
eight h.p., according to the size of the building, and the 
number of cranes and lifts required. A good example 
of this class of machinery is found at the Northampton 
warehouse, erected by the North- Western Company, 
in 1 88 1. In this warehouse there are two cranes of 
thirty cwt capacity, and two lo-cwt. friction jiggers, 
worked by a gas engine of eight h.p., the first cost of 
the installation having been £9SO. The cost of gas 
consumed (about 108,300 cubic feet) averages £10 lOs. 
per annum, in addition to about £i ids. for maintenance 
and repairs, and £1 Js. for oil and waste, eta 
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CHAPTER XIII. 

Rates and Fares— Division of Traffic— The 
Railway Clearing-House. 

It is not the intention of the present writer to enter 
very deeply into the thorny and much debated question 
of railway rates, and the many controversial points 
arising out of them. The late Mr. Grierson, General 
Manager of the Great Western Railway Company, in 
the work published shortly before his lamented decease, 
and entitled, "Railway Rates, English and Foreign," 
has so completely exhausted this subject from almost 
every point of view, that, from the stand-point of the 
railway companies at least, there remains very little to 
be said. In a work of this character, it will be sufficient 
to give merely a brief account of the manner in which 
rates and fares are made, and the way in which the 
different railway companies share the receipts amongst 
themselves, where those receipts are derived from 
"through" traffic, traffic which has to be carried 
over more than one railway before its transit is 
completed. 

The rates and fares to be charged upon a railway are, 
in a sense, regulated by Act of Parliament ; that is to 
say, that, until recently, the Act which authorised the 
making of the railway fixed the maxitnum tolls, which 
were not to be exceeded for any traffic using the line. 
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In practice, however, the maximum tolls were rarely 
charged, and a great deal was left in the discretion of 
the railway companies — moreover, it is impossible for 
an Act of Parliament to fix the precise charge to be made 
for each particular commodity which may be conveyed 
over a railway, and, as a matter of fact, the articles 
specified in the Acts were comparatively few in number, 
the remainder being summed up in the comprehensive 
phrase, " other articles, matters, and things." In fixing 
its rates, therefore, a railway company had to classify 
these " articles, matters, and things," as nearly as might 
be with relation to the commodities which were actually 
specified in the Act. This necessity wai met by the 
companies meeting in conference at the Railway Clear- 
ing-house, and drawing up a comprehensive list of the 
articles usually carried on railways, classifying them 
under eight different heads, according to their weight, 
bulk, value, and destructibility, in what is called the 
" Clearing-house Classification ;" for instance : minerals, 
sand, and such matters, would be in the lowest class, 
while fresh fruit and fish, furniture, china, and other 
valuable or fragile articles would be in the highest. 
Each company then fixed its rates between each pair of 
stations for each class of goods in the classification, 
having due regard to its maximum powers ; but in addition 
to these class rates," there were always a number of 
special rates for particular descriptions of goods. 

But the old order of things has been totally changed 
since the passing of an Act in the last session of Parlia- 
ment, entitled " The Railway and Canal Traffic Act of 
1888," the provisions of which will be more particularly 
described in the succeeding chapter. The general effect 
of it, however, has been to place upon the railway 
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companies the obligation of submitting an entirely new 
classification and schedule of maximum charges, which, 
after running the gauntlet of all objectors, and securing 
the approval of the Board of Trade, has been embodied 
in an Act, and received the sanction of Parliament. 

Tlie rates are governed by the nature and extent of 
the traffic, the pressure of competition, either by water, 
by a rival railway route, or by other land carriage ; but, 
above all, the companies have regard to the commercial 
value of the commodity, and the rate it will bear, so as 
to admit of its being produced and sold in a competing 
market with a fair margin of profit. The companies 
each do their best to meet the circumstances of the 
trade, to develop the resources of their own particular 
district, and to encourage the competition of markets, 
primarily, no doubt, in their own interest, but never- 
theless greatly to the advantage of the community. 

The fixing of passenger fares is a comparatively simple 
process. Between local stations on the North Western 
Railway the fares are made up, roughly speaking, on 
the basis of charging twopence per mile travelled for 
first-class passengers, three half-pence per mile for 
second-clasSf and one penny for third-class, the amount 
of the passenger duty being added to the first and 
second-class fares; but where there are competing routes, 
or where, in suburban districts, the opposition of omni- 
buses or tramways has to be encountered, the fares are 
often considerably reduced. Railway companies are 
sometimes very unfairly assailed when they reduce 
their rates or fares in order to meet competition, and it 
is somewhat hastily assumed that, if they were able to 
reduce their charges on compulsion, it was incumbent on 
them to have done so before. Thus, it is not uncommon 
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to hear the remark, *' The — Company have had to 
reduce their fares at last, thanks to the opening of the 
h'ne." This is, however, unjust. So long as com- 
petition does not exist, the companies are only dis- 
charging their duty to their shareholders in obtaining 
what Parliament has sanctioned as a fair rate of 
remuneration for the services they perform, but when 
there is a rival in the field, they are justified in conclud- 
ing that " half a loaf is better than no bread at all ^ ; 
although it by no means follows that their previous 
charges were unfair or excessive. 

In days gone by, it cannot be denied that railway 
companies incurred great losses and sacrificed a consider- 
able portion of their revenue by extreme competition 
amongst themselves, but in this matter, as in many 
others, they have gained wisdom by experience, 
and " profited by the uses of adversity." A certain 
amount of healthy competition will always exist ; but 
the companies now mitigate its severity by agreeing 
amongst themselves what the rates between competing 
points shall be by all routes. The competitive rates 
between most places in Great Britain are, in the main, 
governed by two Conferences, The English and Scotch 
Traffic Rates Conference," and the " Normanton Con- 
ference.'' The English and Scotch Conference is com- 
posed of representatives (who are usually the Chief 
Goods Managers) of all the companies, both English 
and Scotch, who are interested in the carriage of goods 
between places in England and places in Scotland by 
the various routes. These representatives meet once a 
month, and deal with all questions arising in connection 
with the making of new rates or the alteration of exist- 
ing rates for competitive places between which more 
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than one company can carry. The Normanton Confer- 
ence, which was originally established to control the 
rates for a certain district of which Normanton, where 
its meetings were formerly held, was a convenient 
centre, has gradually so much extended its scope that 
it is now composed of representatives of nearly every 
company of any importance in England, and governs 
almost the whole of the competitive rates which are not 
dealt with by the English and Scotch Conference. The 
cross-channel rates between England and Ireland are 
controlled by an "English and Irish Traffic Rates 
Conference," and, besides these three, there are some 
minor Conferences which have been established in 
connection with the traffic of particular districts, but 
have not the importance of those which have been 
already alluded to. 

In addition to the system of agreeing the rates 
between competing points, there is another plan which 
railway companies sometimes adopt, in order to avoid 
the losses arising from competition, which is known as 
" Percentage Division of Traffic," and which is carried 
out in the following manner. Supposing that there is a 
certain traffic to be conveyed between two towns or 
districts, and that there are two or more railway com- 
panies, each having a route of its own by which it is 
enabled to compete for the traffic. An agreement is 
come to that the receipts derived from the whole of the 
traffic, carried by ail routes, shall be thrown into a 
common fund, and that each company shall be entitled 
to a certain percentage of the whole— say, for example, 
50 per cent, to the company having the best route, 30 
per cent, to the second, and 20 per cent, to the third. 
The percentages are usually adjusted on the basis of 
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past actual carryings, but in settling the terms of the 
agreement due weight is accorded to any prospective 
advantages which may entitle one company to claim a 
larger proportion than it has carried in the past. An 
agreed allowance for working expenses is made to any 
company carrying more than the percentage allotted to 
its route, but, as this allowance is fixed with due regard 
to the actual cost of the service, it will be perceived that 
there is no very great inducement for any company to 
carry more than its share. 

Let it not be hastily concluded that an agreement of 
this kind is opposed to the interest of the general public, 
for it may safely be asserted that in the long run it is a 
mistake to imagine that the public are the gainers by 
an extreme course of competition between two railway 
companies. If the contest is waged to the bitter end, 
the public may enjoy low rates for a time, but the result 
must be the "survival of the fittest" — or, rather, the 
strongest — and the latter, becoming masters of the 
situation, will naturally seek to recoup themselves for 
the severe losses they have sustained during the progress 
of the struggle. Meanwhile, neither of the competitors 
will have been in a position to perform the services they 
have undertaken in as efficient a manner as would have 
been the case if they had been working with a fair 
marign of profit. The only competition from which the 
public can reap a real and lasting advantage is that of 
two companies carrying at fair and remunerative rates, 
and each seeking to attract business to its own railway 
by performing the service to the public in the most 
efficient, safe, and expeditious manner. 

It must be admitted that railway companies set a 
good example to the community at large in the method 
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they adopt of settling disputed claims and other 
matters of difference between themselves instead of 
having recourse to expensive litigation. By the terms 
of an Act passed in the year 1859, entitled the 
" Railway Companies' Arbitration Act," it was provided 
that any two or more companies might, by writing under 
their Common Seal, agree to refer to arbitration any 
differences or disputes in which they were mutually 
concerned, and which they might legally settle by 
agreement between themselves. This Act is incor- 
porated in all modern Acts of Parliament and in 
most agreements entered into by railway companies, 
and the effect is to reduce litigation between them 
to a minimum, with a consequent great saving in 
expense. Under the Act, the arbitrators have power 
to call for the production of books and documents, to 
administer oaths, and hear evidence, and their deci- 
sions are final and binding upon all concerned, and 
may be legally enforced in any of the Superior Courts 
of Law. Two companies may agree to appoint a single 
arbitrator, or each company concerned may appoint one, 
in which case the arbitrators appoint an umpire to 
decide between them in case of difference. In the event 
of either company failing to appoint an arbitrator after 
having agreed under seal to do so, or of the arbitrators 
failing to appoint an umpire, the Board of Trade may 
be called upon by either of the other companies con 
cerned to name an arbitrator or an umpire, as the case 
may be. 

A very complete machinery exists for the settlement 
of cases of disputed liability for claims arising on through 
traffic in which two or more companies are concerned. 
A tribunal has been constituted which is termed the 
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"Claims Arbitration Committee," and which holds its 
meetings at the Railway Clearing-house in London 
once each quarter. It consists of twelve members chosen 
by election from their own body by the Goods Managers 
of the companies who are parties to the Railway 
Clearing-house, the members holding office for three 
yeais, and one-third of them retiring annually and not 
being eligible for re-election until after the lapse of a 
year from their retirement. When two or more com- 
panies fail to agree as to the liability for a claim arising 
upon traffic in which they are jointly interested, either 
party to the dispute may, by giving due notice, appeal 
to the decision of the Claims Arbitration Committee. 
Statements of the facts are drawn up and submitted on 
either side ; and, after examining these, the Committee 
hears the evidence and arguments of the parties con- 
cerned, and gives its decision, which is held to be final. 

For claims arising upon through passenger-train traffic 
there is a similar committee, having the same functions 
and constituted in the same manner, but which, in this 
case, consists of twelve Passenger Superintendents, elected 
by the members of the Superintendents* Conference. 
There can be no question as to the great advantages of 
a system of this kind ; for not only are railway companies 
saved a vast expense which would otherwise be incurred 
in litigation, but the cases are adjudicated upon by able 
and experienced railway men, who are perfectly con- 
versant with the facts, and incomparably more com- 
petent to arrive at a satisfactory decision than any other 
tribunal which could be selected. It should be mentioned 
that in order to secure the complete impartiality of the 
Committee, no member is permitted to take part (except 
as an advocate) in the proceedings upon any case 
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in which the company he represents is in any way 
interested. 

In cases where traffic, in being conveyed from its 
starting point to its destination, has to be carried over 
the railways of two or more companies, the receipts are 
divided between the companies concerned in proportion 
to the mileage travelled over each railway. In the case 
of merchandise traffic, before this division is made, a 
certain fixed sum is allowed (according to the nature of 
the traffic) to the forwarding and receiving companies 
respectively, for terminal expenses — that is to say, for 
the use of the stations, and for the services of loading 
and unloading and clerkship. A simple illustration will 
perhaps best serve to show the working of this arrange- 
ment 

We will suppose that a ton of goods has to be 
forwarded a distance of loo miles, and in completing its 
journey has to travel 60 miles over one railway (A) and 
40 miles over another (B). Vl^e will assume that the 
freight amounts to 23s. and that the terminal allowance 
at each end is 4s. : 

Company A will receive — 

of iss. = 9s. + 4s. = 13s. 

Company B will receive — 

~ of 153. = 6s. + 4s. = los. 
100 ^ ^ 

Total ... 23s. 

The question of division of traffic brings us to th« 
consideration of one of the most important features of 
the railway system, which is known as the Railway 
Clearing-house* In the early days, when railways 
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began to multiply and to run in connection one with 
another, it was necessary for a passenger who had to 
travel over two railways before his journey was 
completed, to change carriages on the termination of 
the first one and to take a fresh ticket ; and similarly 
every consignment of merchandise had to be transhipped 
from one company's waggon to that of another at the 
point of junction, and to be re-invoiced. As the 
business increased, this was soon found to be a perfectly 
intolerable system, and a demand arose from the public 
that they should be enabled to travel between any points 
by paying the fare for the whole journey at the place of 
departure, and that in the same way merchandise and 
live stock should be forwarded throughout without 
sustaining the delay and possible damage involved in 
frequent transhipments. The difficulty to be overcome 
in giving effect to this demand was twofold ; for not only 
would one company be receiving money part of which 
was due to another company, but each would be 
obtaining a service from the carriages and waggons of the 
other for which, clearly, some payment must be made. 
For a time the companies attempted to meet the case 
by a system of keeping accounts and exchanging 
returns of the receipts of each from through traffic ; but 
this plan was open to many objections. Different 
companies had different modes of keeping their accounts, 
and no one had any authority to impose uniformity ; so 
that there were mutual difficulties in agreeing the figures, 
and the consequent disputes engendered ill-feeling, 
recriminations, and charges of unfair practice. At 
length, in the year 1842, it occurred to Mr. Morison, who 
was at that time an audit clerk of the London and 
Birmingham Railway, that the true remedy for the 
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unfortunate state of things which prevailed was to 
establish a central office, founded somewhat upon the 
lines of the Bankers' Clearing-house (which had then 
been established more than half a century), and which 
should receive the returns of through traffic from all the 
companies, impartially make the apportionments, and 
declare the balances due to each. The scheme thus 
outlined met with the warm approval and support of 
Mr. Glyn, who was at that time the chairman of the 
London and Birmingham Railway, and, after sharing the 
fate of every innovation or reform in encountering a 
great deal of opposition from various sources, it was 
finally brought into operation. Like most great 
institutions, the Railway Clearing-house had a very 
humble commencement, for it began its operations with 
a staff of only four clerks, and dealt with the traffic of 
only four railways, controlling an aggregate mileage of 
418 miles; but its growth has only been paralleled by 
the growth of the railway system itself, and the 
magnitude of its operations may be judged by the fact 
that it employs at the present time a staff of upwards 
of 2,100 persons, and deals with the traffic of all the 
railway companies in Great Britain, having, in the 
aggregate, nearly 17,000 miles of railway. If we add 
that during the year 1892 die number of traffic settle- 
ments made was 13,270444 and the value of the receipts 
dealt with exceeded ;^20,ooo,ooo, we shall have said 
enough to give a fair idea of the extent of the business 
carried on in the vast building in Seymour Street, Euston 
Square, where the Railway Clearing-house has found a 
home. 

Since the year 1850 the proceedings of the Railway 
Clearing-house have been regulated by Act of Parliament 
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(13 and 14 Vic, cap. 33), and its authorised functions are 
thus defined : " To settle and adjust the receipts 
arising from railway traffic within, or partly within, the 
United Kingdom, and passing over more than one 
railway within the United Kingdom, booked or invoiced 
at throughout rates or fares." The management is 
conducted by a Committee of Delegates appointed by the 
boards of the several railway companies, parties to the 
system, each company, however great or small, having 
the power to appoint one delegate, and the expenses 
being borne by the companies in the ratio of the amount 
of business done on their behalf. Any railway company 
not a party to the clearing system may apply under 
seal for admission, and if the Committee of Delegates 
assent to the application, the company is at once 
received on an equal footing with all the other com- 
panies already parties to the system. Any company 
may withdraw at will by giving one month's notice 
under seal, or a company may be expelled by the vote 
of two-thirds of the delegates present at a meeting 
specially convened for the purpose. The Committee 
meets four times a year, or oftener if needful, and 
its chairman is elected annually, but is eligible for 
re-election indefinitely. 

The accounts of the clearing system, and the balances 
due to and from the several companies, are settled and 
adjusted by the secretary, who also determines the 
amount to be from time to time contributed to the 
funds of the Clearing-house by each company. In 
case of any difference arising with respect to the ac- 
counts, the decision of the Committee that a certain 
balance is due and payable by a particular company is 
final and conclusive, and such balance is recoverable in 

T 
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a court of law, upon simple proof that the committee 
have declared the amount to be payable. 

In earlier days, the operations of the Clearing-house 
were limited to dealing with passenger and parcel 
traffic, and the mileage and demurrage charges for the 
use or detention of carriages, waggons and sheets, when 
travelling upon railways other than those belonging to 
the owners of the stock; but since the year 1847 the 
system has been extended to merchandise and live 
stock traffic, including a considerable proportion of the 
through coal traffic. The general principle upon which 
the receipts arising from through traffic are apportioned 
between railway companies has already been described, 
but two or more companies frequently enter into agree- 
ments for special modes of division of certain traffic, 
and the Clearing-house gives effect to these on receiv- 
ing "joint instructions," mutually agreed between the 
companies concerned, the system being sufficiently 
elastic to meet every kind of agreement that can be 
devised for the apportionment of traffic receipts. In 
any case in which one company claims a larger share 
of the receipts from a particular traffic than its partners 
are prepared to concede, the Clearing-house reserves, 
in making the apportionment, a sufficient amount to 
meet the claim, until the difficulty can be adjusted by 
agreement, arbitration or otherwise, and amounts thus 
reserved are said to be " in suspense." 

Having described the results achieved by this admirable 
organisation, it may be worth while to glance briefly at 
the machinery by which those results are attained. 

In the first place, the Clearing-house have accounts 
from the stations of all through passenger tickets issued, 
and these accounts are corroborated by the last ticket 
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issued each month between given points being forwarded 
to the Clearing-house,so that if a passenger journeys from 
London to Inverness he pays the full fare at Euston, and 
the Clearing-house take care that the Caledonian and 
Highland Companies are credited with their proper share 
of the receipts. A similar course is adopted with regard 
to the invoices of merchandise traffic, accounts being 
sent in by the receiving, as well as the forwarding, 
stations ; and in addition to this, every station makes 
a return to the Clearing-house of all parcels booked 
through, and of carriages and waggons, either loaded or 
empty, received and despatched. Then, scattered all 
over the country, at every junction of two railways, the 
Clearing-house have number-takers stationed, who 
record the number and description of every vehicle 
that passes a junction going from one line to another, 
and these men forward returns to the head office in 
Seymour Street. All these returns are examined, ana- 
lysed, and checked, one with another, and thus, with enor- 
mous labour, but with the most marvellous accuracy, the 
accounts are made up and the balances declared. The 
advantages of such an institution as this, which has 
had such great results in facilitating intercourse and 
the trade of the country, can hardly be over-estimated, 
for it is only by means of this system that the produce 
of remote districts has been brought to the door of the 
consumer ; while, as for Ireland, if the facilities tlius 
afiforded for her cattle, poultry, butter and eggs to 
command the English markets had not existed, it is 
certain that the social condition of her people must have 
been much worse than it is. 

The Clearing-house, however, discharges other func- 
tions besides the division of traffic receipts, and the 
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adjustment of mileage and demurrage accounts. It 
affords a convenient neutral ground where the various 
companies, whatever their conflicting interests or difFer- 
ences of policy, can meet on friendly terms, can agree 
upon measures of concerted action, and afford one 
another the benefit of their mutual experience in de- 
vising measures for the common good. Three important 
conferences are held at the Clearing-house every three 
months, one attended by the general managers of the 
different companies, another by the goods managers, 
and a third by the passenger superintendents, all these 
dealing with the subjects specially germane to their 
respective departments. Thus the Goods Managers* 
Conference deals with such questions as the charges for 
the use of waggons, the classification of goods traffic, 
terminal allowances, etc. ; the Superintendents' Con- 
ference deals with the speed and signalling of trains, 
rules and regulations for the working of railways, the 
block telegraph system, excursion trains, and subjects 
of like nature; the General Manager's Conference 
reviews the recommendations of the Goods Managers 
and Superintendents, and, in its turn, frames proposals 
to be submitted to the Committee of Delegates for 
adoption by the companies. 

To the Clearing-house is also entrusted the apportion- 
ment of the gross amounts accruing to the railway 
companies under the Post Office (Parcels) Act of 1882, 
in remuneration for their services in conveying the 
Parcels Mails from station to station within the United 
Kingdom. This apportionment is made half-yearly in 
ratio to the receipts of the various companies from 
parcels traffic proper, interim distributions, based on 
their parcels receipts for the corresponding half of the 
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previous year, being meanwhile made of the sums 
received quarterly from the Post Office. For the 
purpose of the apportionment, the companies render to 
the Clearing-house certified monthly returns of their 
receipts from local parcels traffic, and these are sup- 
plemented with their earnings from through traffic, as 
ascertained from the Clearing-house accounts. The 
Clearing-house also, as representing the railway com- 
panies, undertakes the auditing of the Parcel Post 
accounts of the Post Office, besides placing a check upon 
the accuracy of the companies' returns on which the 
apportionment is made. Since the institution of the 
Parcel Post in August, 1883, the business of this depart- 
ment of the Post Office has enormously increased, the 
railway share of the Parcel Postage amounting now to 
over half a million per annum, and probably there is 
no better instance of economical administration than is 
afforded by the distribution of this fund amongst some 
130 companies. 

Since the year 1847 the Railway Clearing-house, as 
a central establishment well adapted for the purpose, 
has been employed to facilitate the recovery of lost 
luggage, a duty which it discharges in the following 
manner : — A description of every article lost or found 
is forwarded daily to the Clearing-house, who, in turn, 
furnish the information to the different stations, and 
anything found on hand at a station which answers to 
the description of an article lost is forwarded for identi- 
fication. During the year 1892, nearly 600,000 articles 
were reported to the Clearing-house as being lost or 
found, and in the majority of cases, thanks to the 
machinery employed, the owners were traced and their 
property restored to them. 
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CHAPTER XIV. 

On the Relation of the State to Railways 
IN England, and the Question of State 
Purchase of Railways. 

As is well known, the relations of the State to railways 
differ in various countries to a very wide extent For 
instance, in Belgium, practically the whole of the rail- 
ways have been purchased by the State, and are worked 
by a department of the Government for the benefit of 
the public, very much as the Post Office is in England. 

In Prussia, Bavaria, Wurtemburg, and most of the 
other German States, nearly the whole of the railways 
have been acquired by the Government and are 
worked as a Department of State ; while in Austria, 
with the exception of one line, which is a State railway, 
the whole of the railways have been made and are 
worked by private companies, the Government merely 
exercising a certain power of control over the fixing of 
the rates and charges. 

In France, some of the railways have been con- 
structed and are worked by the State, and others 
have been made by private companies, but on a system 
of territorial concessions, by which these companies are 
secured against competition, and the Government, in 
consideration of this fact, exercise a complete control 
over the fixing of the rates. In India, the railways have 
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been constructed under various conditions, some of them 
by joint-stock companies, as in England, but guaranteed 
by the State, while others have been built absolutely by 
the Government In the United Kingdom, all the rail- 
ways have been constructed by joint-stock enterprise, 
under the sanction of Parliament, without any subsidy or 
guarantee whatever ; but Parliament, in granting the 
powers to buy land and make a railway, fixes the 
maximum tolls to be charged, and the Government, under 
various Acts of Parliament which have been passed from 
time to time, retains certain powers of inspection and 
control which will be more particularly detailed hereafter. 

It may be said that, prima facie, anyone has the 
right to construct a railway on their own land and for 
their own use, and, similarly, a joint-stock company can 
be formed for any purpose by complying with certain 
formalities and by the process of registration ; but when 
a number of individuals desire to form themselves into 
a company for the purpose of making a railway for 
public traffic, they require to obtain from Parliament 
compulsory powers for the purchase of land, whether 
the owners are willing to sell or not, to cross highways, 
divert roads and footpaths, to bridge rivers, and to make 
legal bye-laws, the breach of which shall be penal. 
Therefore, the first thing to be done by any group of 
promoters who desire to construct a new railway is to 
deposit a Bill, together with plans showing the course 
of the line and the limits of deviation. The Bill, if 
opposed, is referred to a Select Committee of the 
House of Commons, and subsequently to a like Com- 
mittee of the House of Lords, and both these Committees 
sit and hear all the evidence that can be adduced, both 
on behalf of, and in opposition to, the Bill, as well as 
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the arguments of the counsel employed on each side. 
The opposition usually proceeds from private land- 
owners, from Corporations and Town Councils, and 
from other Railway Companies who foresee competition 
from the new comers ; but where a good case can be 
made out, and the Committee can be fairly satisfied 
that the construction of the new railway is required and 
will be for the advantage of the public, the powers 
sought for are usually granted, and the opposition is 
satisfied as far as may be necessary by the insertion oi 
accommodation or protective clauses in the Bill. 

The Bill having ' been sanctioned by Parliament, thb 
company next proceed to purchase the land, and here 
they find the advantage of the powers they have obtained; 
for if they find a landowner unreasonable and exorbitant 
in his demands, they can serve " notice to treat," and 
claim to have the merits of the case investigated either 
by a sheriffs jury or by arbitrators, who will hear evi- 
dence and decide what is a fair price to be paid, which 
price the landowner is bound to accept. The case was 
widely different with the promoters of the early railways, 
who had to submit to the most excessive demands on 
the part of the landowners as the price of their consent 
to sell their land for the purposes of the railway, and we 
are told, for instance, that the land for the London and 
Birmingham Railway, which was liberally estimated to 
cost ;£'250,ooo, actually cost three times that amount, or 
about ;^6,300 per mile, the most extravagant sums 
having to be paid for compensation, for consequential, 
damages for fancy prospects, and other unreasonable 
demands, in order to buy off the opposition of the 
landowners. Claims such as these are not heard of 
in these days, or if they were, they would at once be 



THE RELATION OF THE STATE TO RAILWAYS. 281 

scouted by any jury or arbitrator before whom they 
were brought. 

The growth of the traffic on the principal railways has 
brought about the necessity of widening or laying down 
additional lines of rails upon the principal trunk rail- 
ways, and as this usually involves the purchase of addi- 
tional land, and more or less interference with public 
roads and bridges, the operation has to be sanctioned by 
Parliament very much in the same way as if an abso- 
lutely new line of railway were contemplated, although 
there is not, as a rule, so much serious opposition to be 
encountered. 

Another point of contact between the railway and the 
State is the power of control, within certain limits^ 
possessed by the Board of Trade. Before any new rail- 
way or branch line can be made use of, it must be 
examined by the Inspecting Officers of the Board, and 
the permanent way, bridges, stations, and signals must be 
certified by them as being satisfactory and in accordance 
with a schedule of requirements laid down by the Board, 
and to which all railway companies are bound to conform. 
The same applies to any new line, or siding, or any inter- 
ference, however slight, with the lines upon which passen- 
ger trains run. All accidents involving the least injury 
to life or limb, whether of passengers or the servants of 
the company have to be reported to the Board of Trade, 
who, in every case where they consider it necessary, 
appoint one of their Inspecting Officers to view the 
locus in qtiOy and hold an enquiry upon the spot into 
the circumstances of the mishap, hearing evidence, and 
reporting to the Board of Trade. A summary of these 
reports is submitted to Parliament annually. 

The Board of Trade have also power to compel the 
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companies to make use of a proper system of communi- 
cation between passengers, guards, and drivers, to 
impose regulations as to the use of level crossings, to 
order bridges or subways to be constructed in lieu of 
level crossings, to insist upon the running of workmen's 
trains where they consider it necessary, and to call for 
various statistical returns from the railway companies. 

In 1873, an Act was passed entitled the "Railway 
and Canal Traffic Act," which contained provisions of 
great importance as affecting the railways in this country. 
Divested of various minor enactments and of all un- 
necessary verbiage, the essential principles of this Act 
were as follows : — 

(1) A new tribunal was constituted consisting of three 
Railway Commissioners,*' one of whom was to be of 

experience in the law, and another of experience in 
railway business, who were to decide all questions of 
difference between any two railway companies, or 
between a railway company and a canal company 
or between any individual and a railway or canal 
company, upon the application of either party to the 
difference. 

(2) It was ordained that where two railways formed 
part of a throughout route between two given points, 
one of the said companies might call upon the other to 
afford facilities for the conveyance of through trafHc 
over the lines of the two companies, by giving written 
notice of the through rate to be charged and the loute 
to be travelled. If the company receiving the notice 
objected to the rate or the route, the matter was to be 
referred to the Railway Commissioners for decision. 

Duringthe twenty years that this Act has been in force, 
ihe Railway Commissioners have had a considerable 
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number of cases submitted to their judgment, and 
although their decisions have not at all times escaped 
severe criticism, it cannot be denied that they have 
dealt fairly and equitably, on the whole, with the 
questions which have been brought before them. 

During the last few years a demand has arisen from 
certain quarters for fresh legislation in a spirit apparently 
hostile to railway companies, although mistakenly sup- 
posed to be in the interest of the general public. The 
promoters of this agitation have assumed that the rates 
and charges of the companies were too high, and that 
the commerce of the country would benefit if the State 
were empowered to fix the rates, instead of leaving the 
companies to do so within the limits of their toll powers. 
The companies have strenuously opposed this demand, 
on the perfectly logical ground that Parliament, having 
sanctioned the existing railways, with power to take 
certain tolls for their use, upon the faith of which the 
capital for their construction had been subscribed, had 
no just claim to deprive the shareholders of a portion of 
their profits, unless it was prepared to compensate them 
for their loss. It is also argued, and is easily susceptible 
of proof, that the railway companies, so far from 
having unfairly taxed the trade of the country, as is 
asserted by their assailants, have been its best friends, 
and have done everything in their power to foster and 
encourage it ; treating the public fairly and liberally, and 
keeping well within their powers as regards tolls. They 
would, indeed, have been suicidal in acting other- 
wise, for their course is shaped by men of business, 
who are well aware that the prosperity of trade means 
the prosperity of the railway companies, and that, in 
short, the welfare of each is dependent upon the other. 
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The public, however, it is to be feared, are far from 
realising how much the companies have done for them, 
or how the conditions of railway transit, both for 
passengers and merchandise, have been revolutionised 
in their favour in these modern times, without the 
companies reaping any additional remuneration, the 
maximum tolls being now precisely what they were 
when the railways were first authorised, while in every 
other respect the scene has entirely changed. The 
stations, which were once of the most primitive des- 
cription, consisting of little more than a platform and 
an office, have been replaced by costly and elaborate 
structures, replete with every kind of accommodation, 
and erected at a large expense ; the trains are luxuriously 
fitted up with every modern appliance for comfort and 
convenience, and run at a rate of speed never dreamt of 
in the earlier days ; the merchandise is carried in express 
goods trains from one end of the country to the other 
within the twenty-four hours ; vast sums have been spent 
in providing warehouses and depots, machinery and appli- 
ances, where, in the old days, the companies simply took 
their tolls for the use of the rails and left others to find 
the accommodation ; and yet, for all these advantages, 
they exact no increased payment On the contrary, 
during the last few years great concessions have been 
made to the traders in the matter of rates ; and wherever 
it has been shown that a particular industry could be 
developed or created by the quotation of low rates, or 
the granting of any other facilities, the companies have 
always been willing to meet the case in a liberal spirit^ 
recognising the fact that in so doing they were consult- 
ing their own best interests as well as those of the 
public. 
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There is no doubt that the agitation against the 
raihvay companies has arisen in consequence of the 
depressed state of trade which has existed during the 
last few years, not only in this country, but all over the 
world, many of the largest undertakings in the coal and 
iron industries having been carried on in fact with little 
or no margin of profit to those interested in them ; but, 
whatever tlie cause of the agitation, it has had sufficient 
force to induce two successive Administrations to attempt 
legislation in order to satisfy it. 

In 1886 Mr. Muridella, the then President of the Board 
of Trade, introduced a ''Railway and Canal Traffic 
Bill," which met with vigorous opposition on the part 
of the raihvay interest, but Mr. Gladstone's Government 
fell before any decision was arrived at with regard to it. 
In the session of Parliament of 1888, however, a 
bill was introduced by Lord Salisbury's Government, 
and with some modifications in Committee became 
law, under tlie title of the *' Railway and Canal Traffic 
Act, 1888," containing, inter alia^ the following 
provisions : — 

(1) The Railway Commissioners' powers, as defined 
by the Act of 1873, ^''^ renewed, and their body is 
re-constituted so as to consist of two appointed mem- 
bers (one of whom is to be of experience in railway 
business), and three ex-officio commissioners, one for 
England and Wales, one for Scotland, and one for 
Ireland, these latter being judges of a superior court, 
each of whom will preside in cases only which are 
heard in that part of the United Kingdom for which 
he is nominated. 

(2) Town councils, county authorities, urban and 
rural sanitary authorities, harbour boards, chambers 
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of commerce, trade associations, and, in short, almost 
every constituted body may become the plaintiff to 
the Railway Commissioners in any matter in which 
that tribunal has jurisdiction. 

(3) The new Commission is invested with juris- 
diction over disputes as to the legality of tolls, rates, 
and charges, and may enforce payment of them, may 
order traffic facilities to be granted, notwithstanding 
agreements between companies to the contrary, unless 
the agreements are confirmed by Act of Parliament, 
by the Board of Trade, or by the Commissioners 
themselves, and may award damages to aggrieved 
parties. 

(4) Every railway company within six months of 
the passing of the Act, is to submit to the Board of 
Trade a revised classification of merchandise traffic, 
and a revised schedule of maximum rates and charges 
applicable thereto proposed to be put in operation, 
and is to state the nature and amount of all terminals 
proposed to be authorised in respect of each class of 
traffic. The Board of Trade are to consider the 
classification and schedule of charges, to hear any 
objections made by any parties whom they consider 
entitled to be heard, and on coming to an agreement 
with the company as to what the classification and 
schedule of charges are to be, are to embody them 
in a Provisional Order, submit them to Parliament, 
and bring in a Bill for an Act to confirm the order. 
If the Board of Trade cannot agree with the railway 
company, they (the Board) are to determine for them- 
selves what they consider fair and reasonable, and report 
to Parliament, calling attention to the points of difference; 
certain machinery is then provided, by means of which 
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Parliament will, in the end, decide between the Board 
of Trade and the railway company. 

(5) Where complaint is made that a railway company 
unduly favours one trader or body of traders, or the 
traders of a particular district, by charging them less 
than they charge other traders or districts for similar 
services performed, the burden of proving that the 
difference in treatment does not amount to undue 
preference is cast upon the railway company. In 
deciding cases of alleged undue preference, however, 
the Commissioners may consider whether the lower 
charge or difference in treatment is necessary for the 
purpose of securing in the interests of the public the 
traffic in respect of which it is made ; no difference, 
however, is to be sanctioned in the tolls, rates or charges 
for home and foreign merchandise in respect of similar 
services. 

(6) Any person receiving or sending goods by any 
railway who believes he is being charged an unfair or 
excessive rate may complain to the Board of Trade, 
who, if they think there are reasonable grounds for 
the complaint, may appoint a competent person to 
communicate with both parties and endeavour to bring 
them to an arrangement. 

Such are the leading provisions of an Act which the 
railway companies, it need hardly be said, opposed so 
long as there was any utility in opposition ; but seeing 
that the majority was against them, they have recognised 
the wisdom of bowing to the inevitable, and loyally 
accepting this Act as a compromise of propositions of 
an even more extreme nature. They feel, however, that 
the railway interests have been hardly dealt with, and, 
in particular, that the introduction of the clauses 
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providmjT for a revision (which may imply a reduction) 
of the tolls fixed by the Acts of Parliament authorising 
the construction of the railways, constitutes an extreme 
measure not warranted by the circumstances or by any 
failure in their duty to the public on the part of the 
railway companies. On the contrary, the Railway 
Rates Committee of 1882, after going very fully into the 
subject and hearing an immense mass of evidence, mostly 
offered in a spirit hostile to the railway companies^ 
have recorded their conviction in the following words, 
which will be found in their report : — 

"Your Committee, in conclusion, report that on 
the whole of the evidence they acquit the railway 
companies of any grave dereliction of their duty to 

the public Your Committee find that the 

rates for merchandise on the railways of the United 
Kingdom are, in the main, considerably below the 
maxima authorised by Parliament." 

But there are not wanting those who are advocates 
of measures of a much more sweeping nature even than 
those involved in the legislation of the session of 1888, 
and who go so far as to propose nothing less than that 
the Government should become the purchasers of all the 
railways in the United Kingdom, and work them as a 
department of State for the benefit of the public, the 
assumption being that by the concentration of the 
management, the absence of competition, and the 
appropriation of the profits reaped by the existing 
railway companies to the reduction of the present rates 
and charges, great benefits must accrue to the public at 
large. This proposal is one which has been more or 
less the theme of discussion from a very early period, 
and indeed it is a fact not perhaps generally known that 
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an Act was passed as long ago as 1844 empowering 
the Government to acquire the whole of the railways 
on certain terms, and that the Act in question has 
never been repealed. In the House of Commons on 
the Sth May, 1888, Mr. Watt moved a resolution to the 
effect : — 

'*That in the opinion of this House the time has 
arrived when the Government should appoint a Com- 
mittee or Royal Commission to take into consideration 
the question of acquiring the railways of the United 
Kingdom in accordance with the provisions contained 
in the General Railway Act of 1844." 

The motion was, however, negatived. 

It is to be feared that supporters of this proposition 
have not fully realised the magnitude of the opera- 
tion they recommend, and nothing is more probable 
than that, if it ever came to be carried out, the sanguine 
anticipations of its advocates, as to its financial success, 
would prove to have been based upon fallacy. The Act 
of 1844 authorised the transfer of the railways to the 
State at 25 years' purchase of their average profits for 
the three years antecedent to the purchase, and this sum 
would be represented by about eight hundred and 
twenty-five millions sterling; but if ever a scheme of the 
kind comes within the region of practical legislation, it 
will certainly not be carried out on the basis of an old 
and obsolete Act of Parliament, passed at a time when 
the railway system was in its infancy. To commend 
itself to the legislature of the present day, and to over- 
come the strenuous opposition it would undoubtedly 
encounter, it must proceed upon the principle of 
equitable treatment of the shareholders of the existing 
companies, who would have to receive not merely the 

U 
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capital they had sunk in the undertakings, but some 
reasonable compensation for its prospective value. 
We believe that if the principle of State purchase were 
decided upon, it would ultimately have to be carried out 
somewhat in the following manner :— 

As regards the lines that are now earning a profit. 
Government should guarantee a rate of dividend, 
which might be taken at the average of, say, three 
years preceding the purchase, and this would certainly 
not be putting too high an estimate on their prospective 
value, which would have a tendency to increase in view 
of the Government guarantee. 

As regards capital invested in railways constructed, 
but paying no dividend, the question is more complicated. 
Each case would have to be considered on its merits^ 
but for our present purpose we may assume that the 
justice of the case would be roughly met by taking this 
capital at half its nominal value, the Government paying 
say, 2\ per cent, per annum upon the reduced amount 
in consideration of their obtaining the possession and 
control of these lines. 

Lines under construction and paying no dividend 
at the time of purchase might be taken at their nominal 
value, the Government paying 2\ per cent, per annum 
upon that amount. 

A perpetual Government railway consolidated stock 
might be created, and the stocks of the different 
companies be converted into this Government stock 
on the principle of equivalents ; that is to say, that, for 
example, supposing the Government consols to bear 
interest at 2\ per cent, per annum, a company whose 
invested capital was five millions, and who, during the 
preceding three years had been paying a dividend at 
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the rate of 4 per cent., would receive eight millions of 
Government bonds. 

The following calculation is only an approximate one, 
but it will afford some indication of the probable 
financial result of an operation of this kind, suppos- 
ing it to have been undertaken at the close of the 
year 1892. 

The total amount of capital (including 
both share and loan) invested in the 
railwaysof the United Kingdom was 
in December, 1892 ;^944»3S7>320 



The gross revenue earned in the year 

1892 was ;f82,092,040 



At the present time the capital is earn- 
ing dividend at various rates, from 
nothing at all up to 10 per cent. ; but 
the bulk is earning from 3 to 7 per 
cent., and the amount thus distri- 
buted to the shareholders in the 
year 1892 was ^£"36,374,075 



The capital invested in railways con- 
structed, but paying no dividend, is 
;£'56,o98,854, upon one-half of 
which, say ;;^28,o49427,the Govern- 
ment would pay 2i per cent . . ;£^7oi,235 



The capital of railways under construc- 
tion on which no dividend is paid 
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amounts to ;£'2, 197,482, interest on 
which at 2J per cent, amounts to . 



£279,236 



Total interest payable 

Add working expenses of the railways, 
which in 1892 were 



;^37,3S4,546 



45,717.965 



Total outgoings . . . 
As against the gross receipts of . 



;^83,o72,5ii 
82,092,040 



Deficiency 



There would thus be, instead of the large gains 
anticipated, an actual loss of nearly a million sterling 
per annum ; but this calculation proceeds upon the 
assumption that the rates and charges and the gross 
receipts would be the same as they are at the present 
time, whereas one of the principal avowed objects of 
those who recommend State purchase is that, as the 
profits of the shareholders would be reaped by the 
Exchequer, the Government would be enabled to reduce 
the rates and fares for the benefit of the public. Yet if 
the Government ventured to do this even to the very 
moderate extent of ten per cent., they would, even after 
making every allowance for any economy of working 
that might be effected by the concentration of manage- 
ment, at once find themselves with a deficit of 
several millions sterling per annum, on the working of 
the railways, to be made up out of other sources of 
revenue. 

But apart altogether from financial considerations, 
there are many and grave objections to the scheme, the 
most important of which may be briefly summed up as 
follows : — 
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The State purchase of railways would involve an 
objectionable amount of interference with the industries 
of the nation, and with the character of the people. 
The Government would become the direct employers of 
a vast army of men of all classes, from labourers to 
highly trained artisans, clerks and officials ; they must 
come in contact with trades unions, face the question of 
employers' liability, and all the other difficult labour 
questions which from time to time agitate the industrial 
community, and at times they would even have to deal 
with strikes. In all matters of this kind, they, as a 
Government, would occupy a very invidious position as 
compared with the railway companies, who are merely 
mercantile bodies, dealing with labour as a marketable 
commodity, under the ordinary laws of supply and 
demand. 

Trade would suffer from the absence of the efforts 
now put forth by the different railway companies, by 
granting low rates, constructing branch lines, and by 
other facilities to develop the competition of markets 
and to open up new districts. 

The Government would be invested with a large 
amount of patronage, not only in the appointment and 
promotion of the staff, but in the placing of contracts 
for coal and iron and other materials, in granting rail- 
way facilities, and in many other ways, and they would 
always be open to the accusation of making use of this 
patronage for political purposes. 

The policy of the railway administration, instead of 
being guided by one consistent principle, as at present, 
viz., the improvement and development of the traffic, 
with which the prosperity of the country is necessarily 
bound up, would, in all probability alter from time 
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to time, as one party or the other succeeded to 
office, and this want of continuity would prejudicially 
affect the management of the railways, and the com- 
mercial interests so largely dependent upon them. 

All experience of the working and of the scale of 
expenditure of Government departments is strongly 
opposed to the belief that so vast and difficult an under- 
taking as the administration of the railways of the 
country could be carried on economically and upon 
sound commercial principles by a department of State. 
Complaints would be innumerable, and the House of 
Commons, already overburdened with matters of detail, 
would, by the multitude of questions to be asked and 
answered, find its labours so much increased that the 
business of the country would be seriously interfered 
with. The traders, who have now the advantage of free 
access to the officials engaged in the management of the 
railways — men trained to understand their business and 
their needs, and willing and anxious to meet their views 
and assist their operations — would find themselves con- 
fronted by the attitude of a Government official, bound 
inflexibly by hard and fast rules, with no personal 
discretion, and with, above all, a great disinclination to 
incur any responsibility. 

It only remains to add that in France, where the ex- 
periment of ownership of railways by the State has been 
tried for many years past on a very considerable scales 
an agitation is now growing up, as may be gathered from 
recent debates in the French Chambers, for the absolute 
sale of the State railways to private companies, on the 
grounds that the present system involves a very heavy 
annual loss to the Exchequer, and that any advantages 
which might be expected to result from the ownership 
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of the railways by the Government arc not reaped by 
the public, but are applied to the furtherance of political 
objects. 

In Belgium, where, as before stated, the railways are 
worked as a department of the State, and the appoint- 
ment of Minister of Railways is a political one, the 
patronage which lies in his gift is well known to be 
largely exercised for party purposes. Promotion in the 
service is entirely governed by- consideration of the 
political tendencies of the individuals concerned, and 
when the Minister is a " Liberal " he will systematically 
refuse to appoint or promote officials who are known 
to belong to the " Clerical " party ; while, on the other 
hand, if a "Clerical" Minister is in office, there is no 
hope of advancement for " Liberals until their friends, 
in turn, succeed to power. 

In Germany, where there has been considerable 
experience of the plan of working the railways as a 
Government Department, the financial result does not 
appear to be too encouraging. The Railway Depart- 
ment, it is true, figures in the Budget with a large annual 
profit, but this is only apparent, for the Landtag is every 
year called upon to vote supplies to be expended on tlie 
railways far in excess of the so-called profit, notwith- 
standing which loud complaints are heard of the want 
of sufficient plant for carrying on the working in an 
efficient manner. 

The inference drawn from what is taking place in the 
older countries of Europe is in nowise contradicted by 
the experience gained from the result of the experiments 
Cried in the new world at the Antipodes. The Victorian 
State Railways, which, until recently, were managed as 
a branch of the Government, somewhat on the plan 
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adopted in Belgium, have now been committed to the 
charge of three commissioners, who are to be freed from 
all political influences, and to have absolute powers of 
control, as if the railways were the fruits of private 
enterprise, as in Great Britain. The same plan is about 
to be adopted by the Government of Queensland. 
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CHAPTER XV. 

PASSENGER TRAFFIC. 

A CONSIDERABLE amount of controversy has taken 
place during recent years amongst those engaged in the 
management and working of railways, and also amongst 
statisticians and others who, as amici curice^ have taken 
an interest in the subject, upon the question of the rela- 
tion of the classes one to another, and their relative 
productiveness from a revenue-earning point of view, and 
a great deal of diversity of opinion has been shown to 
exist, even amongst experts, as to the number of classes 
into which passenger traffic should be divided, the 
fares which should be charged, and as to what should 
be the composition, the speed, and the weight of 
trains, so as to reduce the amount of unprofitable 
haulage to a minimum, and, while accommodating to the 
fullest extent the requirements of the travelling public, 
to secure the best paying load, and preserve a reason- 
able margin of profit for those whose capital is embarked 
in the business of conducting railways. 

This question — or group of questions — formed one 
of the subjects of debate at the meeting of the Inter- 
national Railway Congress at Paris in 1889, and as the 
writer accepted the honour of acting as reporter on 
that occasion for the English railway companies, and 
has consequently had occasion to consider the topic 



298 AN ENGLISH RAIL WA Y. 

with some care, it may be of interest not only to those 
professionally engaged in the working of railways, but 
to the public whose interests are largely concerned, to 
give here some of the conclusions to which he has been 
led. It is only fair, however, to premise that although 
the views expressed in the following pages are fully 
endorsed by some of the leading English railway 
managers, there are others with whom they find less 
favour, and they must therefore be taken merely as repre- 
senting the result of the writer's own experience. 

There can, at least, be no question as to the great 
importance of the subject to all who are engaged in con- 
ducting railway traffic, whether in Great Britain or upon 
the Continent of Europe, since it is a fact that in these 
modern times the demands made upon railway com- 
panies on behalf of the public, not only for th*! reduction 
of fares, but for increased speed, more frequent trains, 
and improved accommodation, have increased, and 
continue to increase, in such ratio as to render it exceed- 
ingly difficult for the companies to keep pace with them 
without altogether sacrificing the interests of their 
shareholders. There is, in fact, a great tendency to 
regard railway companies as monopolists — a reproach 
to which, in these days of unrestricted competition, few 
of them are open — and to bring to bear every sort of 
influence to exact new concessions without any regard 
to the profit derived, or the loss incurred, in carrying on 
the business. Thus, while the travelling public benefit, 
the railway shareholder finds himself filling the doubt- 
less honourable, but not always profitable, r6le of a 
philanthropist, investing his capital for the advantage of 
the community at large. It may be, perhaps, that on 
the Continent, where the railways are more or less under 
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State control, the case may somewhat differ from that 
of Great Britain, where all the railways have been con- 
structed by private enterprise ; but, in the main, the 
pressure of public opinion will no doubt operate in the 
same direction, and there will be a constant tendency to 
require greater and still greater facilities, and thus 
continually to diminish the revenue-earning powers of 
the railways. The facts and figures which are here 
adduced will probably suffice to convince any impartial 
student of the subject that this process has continued 
upon the principal railways of Great Britain, to such a 
degree as to bring about a state of things which can 
scarcely be defended on sound commercial principles — 
at any rate from the shareholder's point of view. 

Prior to the year 1872 the general practice of all 
English railway companies was to convey by the mail, 
and principal fast passenger trains, only first and second 
class passengers, third class passengers being compelled 
to travel by less important trains calling at a greater 
number of stations, or by the Parliamentary trains, so- 
called, which stopped at every station, and which the 
companies were bound by statute to run over their lines at 
least once a day in each direction. For example, in 1872 
the Parliamentary train from Euston to Liverpool, a 
distance of 201 f miles, started at 7.40 a.m., stopped at 
every station on the route, and reached its destination at 
6.3s p.m., thus occupying nearly eleven hours 011 a 
journey which the more fortunate third class passenger 
of to-day is enabled to perform in four and a half 
hours. The fares charged at that period averaged 2d. 
per mile for a first class passenger, ijd. per mile 
for second class, and id. per mile for third class by 
Parliamentary trains, while fares at a fraction over id. 
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per mile were charged for third class passengers con- 
veyed by a few fast trains of a secondary character, to 
which third class carriages were beginning to be attached. 
At this time the third class carriages, although they 
were covered in as a protection from the weather, were not 
upholstered in any way, and contained nothing more 
than plain wooden seats. 

Taking a period of thirteen years, from i860 to 1872, 
during which the traffic was conducted under these 
conditions, a table which has been prepared showing the 
gross receipts of the London and North Western Rail- 
way from each class of traffic, and from the three classes 
combined, per passenger, and per passenger train mile 
run, from j^ear to year, gives the following averages for 
the whole period : — 





Average Receipts 
per Passenger. 


Average Receipts 
per Train Mile. 




PENCE. 


PENCE. 


First Class 


64-18 


16-69 


Second Class 


23-92 


17-99 


Third Class 


13-15 


17-62 


All Classes combined . 


2217 


52-30 



Space would not admit of the details of this table 
being given, but an examination of it shows that from 
about the year 1869 third class traffic began to assume 
greater importance, and that the receipts per train mile 
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from this class were gradually increasing ; the fact 
being that the companies about that time commenced 
to extend the practice of attaching third class carriages 
to some important trains — other than express trains — 
while the receipts per train mile from the first and 
second class had begun to fall off. For instance, in 
1868 the first class earnings were i6'05d. per train mile, 
and the second class 18 osd., while in 1872 they were only 
I3*2id. and iO'82d. respectively. On the other hand, the 
third class receipts, which in 1868 were only i6*99d. 
per train mile, in 1872 had risen to 24*63d. The same 
causes, however, had led to an increase in the train 
mileage, which had the effect of reducing the average 
earnings per train mile, from all classes combined, from 
Sropd. in 1868 to 48-66d. in 1872. 

In April, 1872, the Midland Company adopted the 
practice (immediately and necessarily followed by all 
the other leading railway companies) of conveying third 
class passengers by all the trains, while nearly three 
years afterwards — viz., on the ist January, 1875 — they 
introduced the further innovation of abolishing second 
class in their trains altogether, and running only two 
classes, which they termed, rather paradoxically, perhaps, 
first and third, at the same time reducing the first 
class fares to about i^d. per mile. The London and North 
Western Company did not follow the Midland Company's 
policy as regards abolishing second class, for the reasons 
which have been already set forth (see page 125), nor 
with one or two exceptions, and then only to a limited 
extent, have any of the other leading railway companies 
done so, but all were compelled by the exigencies of com- 
petition to place themselves on an equality with the 
Midland Company so far as regarded the re-adjustment 
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of their fares, which was effected by reducing the first 
class to about ijd. per mile, and making the second 
class about ijd. and the third id. 

The striking effect of these changes upon the passenger 
earnings of the London and North Western Company 
is very clearly shown by a table which has been drawn 
up, and which gives the same particulars in respect ct 
the period from 1873 to 1888 inclusive as are given in 
the table previously referred to, for the period from i860 
to 1872, viz., the gross earnings from each class of 
traffic per passenger and per train mile. Comparing the 
average gross earnings of each class for the two periods, 
we arrive at the following results : — 



r — 


Average Receipts per 
Passenger. 


AvERAGR RsanPTS PBR 

Train Mils. 




During period 
of 13 years — 
X 860 to 1873 


During period 
of 16 years — 
1873 to 1888. 


During period 
of 13 years — 
x86o to 1873. 


During: period 
of 16 year^ 
X873 to Z888. 




D. 


D. 


D. 


D. 


First Class 
Second Class ... 
Third Class 


64-18 
23-92 


S470 

23-05 

11-59 


16- 69 

17- 99 
17*62 


8-46 

6-35 
28-27 


All Classes com-^ 
bined ...j 


22-17 


14-97 


52-30 


43-08 



The average receipts per passenger were thus reduced 
in something like the ratio of the reduction of fares, 
but the increased mileage consequent upon the greater 
weight of the trains, coupled with the reduction of the 
fares, had the effect of reducing the average receipts p» 
train mile from all classes, comparing the two periods, 
from 52-3od. to 43-o8d. 
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Taking the classes separately it will be seen that while 
the average receipts per passenger train mile from first 
class passengers fell in the later period to about one-half 
what they were in the earlier period, and the second class 
to about one-third, the receipts from third class traffic 
were nearly doubled. 

But it must not be forgotten that during the last 
fifteen years other causes, besides the conveyance of 
third class passengers by all trains, and the reduction of 
the fares, have been at work in the direction of increasing 
the cost of the service, and reducing the profits from 
the conveyance of passengers. 

In the first place, there has been a great increase in 
the speed of the trains generally, and particularly in that 
of the express passenger trains. For example, in 1872 
the fastest trains between London and Liverpool, 20 if 
miles, performed the journey in 5i hours to 6 hours, 
while now it is accomplished in hours. Between 
London and Manchester, 188$ miles, the shortest time 
occupied was 5 hours, while now the distance is covered 
in 4 J hours. Between London and Birmingham, 113 
miles, one train ran in 3i hours, but the others were 
much longer on the road, while to-day the fast trains all 
perform the journey in 2f hours. But the most remark- 
able development in the rates of speed is found in the 
running of the express trains between London and 
Scotland ; and as regards these it will be a sufficiently 
striking illustration to mention that the lo.o a.m. Scotch 
Express from London which, in 1872, reached Edinburgh 
at 9.10 and Glasgow at 9.30 p.m., now starts from 
London at the same time but is timed to re^ch 
Edinburgh at 6.30 and Glasgow at 6.45. The journey 
to Edinburgh is thus performed in hours, and to 
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Glasgow in 8f hours, but even this rate is sometimes 
exceeded, and during the tourist season of 1888 the 
journey to Edinburgh was accomplished in less than 
8 hours, the distance being 401 miles, giving a speed 
throughout of 50 miles an hour, including all stoppages. 

The 8.50 p.m. train from London to Scotland, well- 
known for many years as the "Limited Mail," and 
which formerly ran to Aberdeen in 14 hours and 50 
minutes, conveying, under contract with the Post Office, 
a limited number of passengers as well as mails, has 
been superseded in its functio::s as the principal mail 
train from London to Scotland, and since the ist July, 
1885, a special train, conveying no passengers, but only 
the mails and postal parcels, has left Euston at 8.30 p.m., 
and reaches Aberdeen at 9.55 a.m., thus performing the 
journey (540 miles) in only 13 hours and 25 minutes, and 
travelling at the rate of about 40 miles an hour, 
throughout, including all stoppages. Between London 
and Carlisle, this train travels at an average speed of 46 
miles an hour. 

These exceptionally high rates of speed add to the 
cost of working in more ways than one ; in fact they 
have a tendency to increase almost every item of 
expenditure. In the first place, there is a greater wear 
and tear of the engines and vehicles, and more frequent 
repairs and replacements become necessary. Secondly, 
the engines must be worked at much higher pressure, 
and be of greater capacity, and the increased con- 
sumption of fuel, as has already been shown (see 
page 104), is a very serious item. Then again, to permit 
of heavy trains being run at such high rates of speed the 
permanent way must be proportionately strengthened, 
and becomes more expensive to provide and maintain 
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in the perfect condition which is essential. It is also in 
a great measure the high rate of speed at which the 
trains have to be run that necessitates the elaborate and 
complicated system of signalling and interlocking which 
has been described in Chapters V. and VI. 

Again there has been a very striking increase in the 
size and weight of the carriages employed for the con- 
veyance of passengers, arising from the popular demand 
for improved accommodation, and the extent to which 
that demand has been met. 

The standard third class carriage of 1872, for example, 
was feet long, and weighed 10 tons, but the standard 
third class carriage of 1889 is 42 feet in length, and 
weighs upwards of 18 tons. The carriage of 1872 was 
capable of seating 50 passengers, but that of 1889 only 
seats 20 more, or 70 in all, so that while the weight of 
the vehicle has increased by 80 per cent, the seating 
capacity has only increased by 40 per cent. — in other 
words, the weight has increased in double the ratio of 
the accommodation provided. To take another illustra- 
tion, the standard composite carriage built by the 
London and North Western Company in 1872, 30 feet 
6 inches in length, weighed 10 tons 8 cwt, but those of 
the latest type, built recently, measure 42 feet in length 
and weigh from 18 to 19 tons. These contain lavatory 
accommodation for the first class compartments, and a 
cupboard for luggage, and they only provide seats for 
44 passengers, as against 36 who could be conveyed in 
the smaller vehicle of the earlier period. 

To keep pace with the increased weight of the vehicles, 
the power and v/eight of the engines employed to draw 
them has also had to be correspondingly augmented. 
The most powerful passenger engfines in use on the 

X 
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London and North Western Railway in 1872, having 
driving-wheels 7 ft. 6 in. in diameter, weighed, without 
tenders, 27 tons i cwt ; but the compound engines now 
being made by Mr. Webb at the Crewe Works, having 
triple cylinders, and driving-wheels 6 ft. in diameter* 
weigh 42i tons ; while an even more powerful type of 
engine on the compound system, having 7-ft. driving 
wheels, weighs no less than 45 J tons, or, with the tender 
attached, 70J tons. 

The effect of this increase in the weight and 
dimensions of the vehicles employed is to cause 
a very serious augmentation of the length and 
weight of all the most important trains on the 
principal railways during the past five and-twenty 
years. All the principal trains have been affected 
in the same way, and of course when trains, under 
ordinary circumstances, are of such great weight and 
length, they cannot easily be strengthened to meet 
any abnormal increase of traffic or sudden pressure, 
and it becomes necessary, instead, to run extra, or 
duplicate trains, thus adding in another way to the 
working expenses. The increased speed has also 
indirectly had the effect of adding very considerably 
to the number of trains run, and to the amount of train 
mileage. In order, for instance, to enable a train to run 
last year from London to Edinburgh in eight hours, it 
became not only necessary to maintain a high rate of 
speed throughout, but very few stoppages at inter- 
mediate places could be permitted, and other trains had 
to be run to serve the stations where the stoppages were 
omitted, and to enable the passengers from those stations 
to get on to other stations at which the train did stop. 

Another cause which has tended greatly to increase 
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the weight and bulk of the trains is the introduction of 
saloon carriages of various descriptions, to which allusion 
has been made in Chapter VIII, (page 179) since these 
vehicles, although of exceptional weight and dimensions, 
and extremely expensive to build and maintain, yet 
accommodate but a very limited number of passengers. 
For instance, a sleeping saloon 42 feet in length, weigh- 
ing 22\ tons, and costing ;£"i,300, only contains berths 
for 16 individuals. A family carriage measuring 32 feet, 
weighing 15 tons 4 cwts., and costing ;^82o, accom- 
modates eight first class passengers (sleeping) and six 
second class passengers. The ordinary first class car- 
riages have also lost part of their seating capacity from 
the fact that no first class passenger in these times is 
satisfied unless he is provided with lavatory accom- 
modation, and this requirement is being met in building 
all new stock, so that practically nearly all first class 
carriages used on the main line are furnished with 
lavatories. If we take, for example, a first class carriage 
of the largest size, 42 feet in length, which under ordinary 
circumstances would provide seats for 40 passengers, 
with a luggage compartment, we find that, when the 
necessary space for lavatories has been abstracted, we 
have only accommodation left for 28 passengers ; so 
that nearly one-third of the accommodation is lost, and 
the weight of the train is correspondingly increased. It 
may be added that some of the companies are now com- 
mencing to provide lavatory accommodation, not only 
for first class, as hitherto, but for second and third class 
passengers also. 

Another cause which has a tendency to increase the 
length and weight of the trains, especially in the busy 
tourist season, is the growing desire on the part of the 
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travelling public to secure the exclusive use of compart- 
ments for a small number of passengers. The companies 
very generally offer this facility to any one who desires 
it, subject to the payment of fares as for a minimum 
number of passengers, viz., four first or second class, or six 
third class. Great numbers of people, however, seek to 
obtain the privilege on one plea or another without the 
payment of the minimum charge, and where the traffic is 
highly competitive there is a disposition on the part of 
the companies to make the concession somewhat freely, 
and often without adequate grounds. 

Having thus briefly touched upon the principal 
causes which have operated during the past fifteen or 
sixteen years in the direction of reducing the profits 
derivable from the conveyance of passengers, and more 
especially of those of the higher classes, it will probably 
be of interest to refer to certain calculations which have 
recently been prepared showing (i) a comparison of the 
receipts from passenger traffic of the three classes carried 
by the London and North Western Company in the 
years 1871 and 1888 respectively ; (2) the number of 
passenger miles run (/.^., taking the unit of one passenger 
conveyed one mile, which is arrived at very simply by 
dividing the gross receipts of each class by the assumed 
average fare per mile); (3) the cost at which each class 
has been worked in the two periods ; and (4) the net 
profit derived from each class. 

It is found, then, that during the two years mentioned 
the gross receipts of the London and North Western 
Railway from passenger traffic (including season tickets) 
were as follows : — 
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Year. 




Second Class* 


Third Class. 


Total. 


1871 


;f758,665 


;f903»627 


;f 990,05 1 


;^2,652,343 


1888 


550,535 


366,552 


2,487.532 


3,404,619 


Increase 






1,497,481 


752,276 


Decrease 


208,130 


537,075 







So that the first class receipts decreased 27 per cent., 
and the second class 59 per cent., while the third class 
increased by 151 per cent, the total increase from all 
classes being 28 per cent., while within the same period 
the capital invested in the undertaking increased to the 
extent of about 46 per cent 

The passenger miles (not to be confounded with 
passenger train miles) calculated in the manner above 
described by assuming the average fares to have been : — 
First Class. Second Class. Third Class. 





D 


D 


D 


In 1871 


... i*8o 


I-3S 


•90 


In 1888 


... rso 


1-25 


•90 



give the following results : — 



Year. 


First Class. 


Second Class. 


Third Class. 


Total. 


1871 


101,155,333 


160,644,800 


264,013,600 


525,813,733 


1888 


88,085,600 


70,377*984 


663,341,867 


821,805,451 


Increase 






399,328,267 


295,991.718 


Decrease 


13,069,733 


90,266,816 








"■9V0 


56.2V* 


I5I-3V* 


56-37* 
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So that while the total receipts from all three classes 
shew an increase of only 28 per cent., the work done, 
measured by passenger mileage, has increased by just 
twice that amount, viz., by 56 per cent. 

If the reader will now refer to the figures given at 
page 125, he will find that the number of seats provided 
in the company's carriage stock at the present time is : — 

First Class ... 22,375 

Second Class 24426 

Third Class 130,173 

176,974 

In 1 87 1 the numbers were:— — — 

First Class 19462 

Second Class 28,768 

Third Class 44,960 



93>i90 

Thus the accommodation has in the aggregate been 
increased by 90 per cent., while the gross receipts, as 
stated above, have only been augmented by 28 per cent., 
which shows — assuming that the carriage stock provided 
in 1871 was proportionate to the requirements of the 
traffic — ^that under present conditions the trains are not 
so well and fully occupied as under the old state of 
things, and that unprofitable mileage of carriage stock 
is being run. 

It has always been a somewhat vexed question 
amongst railway statisticians as to what is the most 
reliable method of arriving at an estimate of the relative 
net profits derived from the various classes of passenger 
traffic ; that is to say, that, having ascertained the total 
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cost of working the traffic as a whole, the difficulty is 
to find a sure basis upon which to apportion it between 
the three classes. The number of passengers carried 
is obviously not a safe guide, because it is necessary 
to take into consideration the wide difference in the 
conditions under which they are conveyed. To divide 
the amount in proportion to carriages employed is 
impracticable, because a great number of the carriages 
contain accommodation for all three classes in varying 
proportions. The number of seats provided in the 
carriages employed is a somewhat more reliable basis ; 
but even this leaves something to be desired, because 
a first class seat occupies more space in a train, and 
adds more to its weight than a second class seat, while 
even a second class seat occupies more space than a 
third. In addition, the lavatories for first class, and 
the great size and weight of the saloons of various 
descriptions have to be reckoned with. 

After very careful consideration of the subject, the 
writer has arrived at the conclusion that the nearest 
approximate results are to be obtained by apportioning 
the total passenger working expenses betwen the three 
classes in the ratio of the seat space occupied in the 
entire carriage stock of a company, and a calculation 
made upon this basis, with regard to the passenger traffic 
of the London and North Western Railway in 1888, 
and in 1871, the last year before the introduction of the 
changes which have been enumerated, gives the folloi^ 
ing results : 
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Year. 


First Class. 


Second Class. 


Third Class. 




Working 
Expenses 
per cent. 


Net profit 
per cent. 


Working 
Expenses 
per cent. 


Net Profit 
per cent. 


Working 
Expenses 
per cent. 


Net Profit 
percent. 


1871 
1888 


S3'00 
92-05 


47-00 
7-95 


51-55 
72-55 


48-45 
27-45 


36-35 
42-25 


63-65 
57-75 



If it be assumed that these figures are approximately 
correct, and that the principle adopted in arriving 
at them is theoretically sound, which there is probably 
not much reason to doubt, their significance can hardly 
be exaggerated. It will be seen that the net profit on 
first class traffic, which, in 1871 was nearly half of the 
gross receipts, has by reason of the reduction of fares 
and the greatly enhanced cost of working (from causes 
which have already been dwelt upon) diminished until 
in the year 1888, it represents not quite eight percent, of 
the gross receipts. The profit upon second class traflSc, 
which, in 1871 was also nearly half the receipts, has 
now, from the same causes, dwindled to little more than 
a quarter, while even the profit on third class traffic has 
fallen off to some extent, although not so seriously, 
owing to the fares remaining practically undisturbed. 

Another calculation shows that the net earnings per 
passenger per mile, after payment of working expenses, 
for the two periods under comparison, were approxi- 
mately, as under : — 

First Class. Second Class. Third Class. 
D. D. D. 

1871 -85 -65 -57 

1888 •12 '34 -52 
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So that, under the old state of things, the first class 
traffic paid best, but the second class paid better than 
the third ; while, under present conditions, the third 
class is the most remunerative traffic, the second class 
comes next, and the profit on first class appears to be 
very small indeed. 

During the period of eighteen years which elapsed 
between the years 1870 and 1888, although the mileage 
of railways owned and worked by the London and 
North- Western Company only increased to the extent 
of forty-five per cent., the passenger train mileage 
increased by sixty-one per cent, and the gross amount 
of fuel consumed per annum by passenger engines 
was augmented by no less than 142 per cent., or in 
more than double the ratio of the increase of train 
mileage, showing the unmistakable effect of the in- 
creased speed, and the heavier weights to which motive 
power has to be applied. The total number of pas- 
sengers carried increased, it is true, by eighty-seven 
per cent, but the earnings were only improved to half 
that extent, or by forty-four per cent, while the number of 
passengers conveyed for the expenditure of one ton of 
fuel decreased by 22 per cent. — that is to say, that the 
amount of fuel, which in 1870 was sufficient to convey 
100 passengers, in 1888 only sufficed to convey about 
seventy-eight, owing to the greater amount of dead 
weight to be hauled, and the higher speed to be main- 
tained. 

Mr. Price Williams, Mem. Inst Civil Engineers, who 
has achieved a considerable reputation as an inde- 
fatigable statistician, and an authority on most questions 
relating to railways, submitted to the writer, about four 
years ago, some very interesting calculations which he 



314 



AN ENGLISH RAIL WA Y. 



had prepared with the view of demonstrating what he 
believed to be the unproductive character of the first and 
second class traffic upon the principal railways, consequent 
upon the altered policy which had been brought about 
since 1873, to which reference has been made. 
These calculations assumed the form of an analysis of 
the passenger receipts and working expenses of the 
London and North Western Railway during a long period 
of years, viz., from i860 to 1884, and as they impressed 
me very much at the time as showing striking re- 
sults, and bearing out to a great extent the conclusions 
at which I had already arrived, it may be worth while to 
give a brief abstract of them in this connection. 

Mr. Williams' figures, which were most carefully pre- 
pared, showed that from i860 to 1871 the net profits 
from first and second class continued to be over 50 per 
cent, of the gross receipts, although the average gross 
receipts per passenger and per train mile were gradually 
reduced. In 1873, the first year in which the policy of 
attaching third class carriages to all trains was brought 
fully to bear, although the gross receipts from first-class 
\raffic continued to increase, there was a larger growth in 
the working expenses, and the first class net receipts there- 
fore fell off from 2s.9jd to 2s. ^\d. per passenger, and from 
7^d. to S jd. per train mile. The second class suffered to an 
even greater extent, the number of passengers of tfiat class 
having decreased from 8,281,366 in 1871 to 5418,494 in 
1873, and the gross receipts from ^,867,099 to ;^S57,200. 
The second class net receipts fell from is. 3d. per pas- 
senger to 9d., and the net receipts per train mile from 
lod. to not quite 4d. The third class receipts, as might 
have been expected, were very largely increased. 

Coming to the year 1875, the year in which second 
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class was abolished on the Midland Railway, and the 
fares were consequently reduced, as previously described, 
we find that, although the number of first class passengers 
conveyed by the London and North Western Company 
reached its maximum of 3,288,661, the net receipts were, 
owing to the reduction of the fares, only is. 6id. per 
passenger, and 4d. per train mile, as against 2s. 3d. per 
passenger, and Sd. per train mile in 1873. The second 
class net receipts, from the same cause, were similarly 
affected. 

From 187s to 188 1 the number of first and second 
class passengers and the receipts continued rapidly to 
decrease, and the third class to increase, in a remarkable 
degree. The net receipts from first class fell from is. 6Jd. 
to IS. 2d. per passenger, and from 4d. to 2d. per train 
mile, and in the second class, although the gross receipts 
per passenger were slightly increased, the net receipts 
were reduced from Sd. to 4d. per passenger, and from 
2jd. to less than a penny per train mile. 

The figures for the last period compared, from 1881 to 
1884, continue to show the same tendency, but in an 
accelerated degree, the effect of the decrease, year by 
year, in the first and second class gross receipts, com- 
bined with the increase in the working expenses, being 
to still further diminish the slender profit upon these 
classes of traffic, until we find that in the year 1884 the 
net profit per first class passenger has come down to 
S7id., as against 3s. sd. in i860, and from iid. per 
train mile to •68d. The net profit upon each second 
class passenger, which in i860 was is. 2d., in 1884 has 
fallen to 2d., and the net profit per train mile has been 
reduced from nearly a shilling to less than a halfpenny. 

It will be seen that the tendency of these figures, 
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although they have been compiled by a different hand, 
and arrived at by a different process, is to confirm the 
conclusions based upon the more recent calculations 
prepared under the writer's directions, and which have 
already been quoted, and to show that the altered con- 
ditions under which the business is carried on have con- 
tributed to render the profits derived from first and 
second class very small indeed, and that the companies 
must now look chiefly to the third class traffic for their 
revenue. In fact, in contemplating the returns for a series 
of years, nothing is more striking than the enormous 
and uninterrupted growth in the number of third class 
passengers from year to year, no matter how the other 
classes may fluctuate. The companies, in short, have 
spent and are spending large sums of money in provid- 
ing the most luxurious accommodation, and every facility 
and convenience for the benefit of the superior classes, 
but they are doing this practically at their own expense> 
and it is really the humble and once despised third class 
traveller who furnishes the sinews of war. It must be 
borne in mind, moreover, that although the figures show 
a profit, however small, upon the carrying of first class 
passengers, this result is only arrived at as an average, 
by treating all first class passengers alike, and while it 
may still be a profitable business to carry first class 
season-ticket holders, or passengers by local and 
suburban trains, it may well be doubted whether, under 
present circumstances, upon first class passengers carried 
long distances by express trains — say between London 
and Scotland — there is any profit at all. 

On the whole, therefore, it would appear that the 
revenue to be derived from the conveyance of passenger 
traffic upon English railways is a diminished and 
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diminishing quantity, and that it is only the fall during 
recent years in the value of materials, especially of coal, 
and other favourable circumstances, that have enabled 
the principal companies to fairly maintain their divi- 
dends ; while if the present conditions with regard to 
passenger traffic remainunaltered, and there should be any 
material rise in prices of stores, or loss upon the working 
of the goods traffic by reason of bad trade, or if there 
should be any considerable reductions of the Parlia- 
mentary powers of the companies, which are now 
undergoing revision at the hands of the Board of Trade 
in conformity with the Railway and Canal Traffic Act 
of last Session, then the outlook for railway shareholders 
would be a serious one for them to contemplate.* 

There seems to be no reason to doubt that the state 
of things thus described, so unfavourable from the railway 
shareholders' point of view, has been brought about 
chiefly by reason of the lengths to which the companies 
have gradually proceeded, under the pressure of compe- 
tition, in making concessions without adequate remunera- 
tion for the privileges bestowed. These concessions have 
certainly been very great, and they have had the effect 
of placing railway travellers in Great Britain in an 
extremely favoured position as compared with the public 
who use the Continental railways, since there need be 
no hesitation in saying that although the methods of 
working in France, Belgium, Germany, and Austria may 
be sufficiently well adapted to the circumstances of those 
countries respectively, they are not such as would com- 
mend themselves to the British public. On most Con- 
tinental railways the express trains carry, as a rule, only 
first and second class passengers, and the fastest trains 
travel, on an average^ ten miles an hour less than the 

* This -was written in 1889, since -which time the revision has been completed, but then 
has scarcely been time to juc^e of its effect upon the revenue of the companies.— Ed. 
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express trains in England. The permanent way — con- 
structed with Vignoles, or flat-bottomed rails bolted to 
the sleepers, without chairs, and weighing considerably 
less to the yard than the rails commonly in use in this 
country — is not adapted to bear the enormous strain 
which would be imposed upon it by long and heavy 
trains running at the high rates of spoed which prevail 
upon English railways. 

It is evident that the readiness of English railway 
companies to yield to the demands of the public, 
and to proceed from one concession to another, 
has arisen from the peculiar nature of the traffic of a 
country of limited extent like Great Britain, and where 
the business is so extremely competitive. Most of the 
railways in Germany, Austria, and Belgium are either 
State railways, or are controlled more or less by the 
State, and are worked not only for the benefit of the 
travelling public, but with an eye to the improvement of 
the State revenue ; and in France, although the principal 
railways have been constructed by private Companies, it 
has been done upon a system of territorial concession 
for a period of time, the State reserving a control over 
the fixing of the rates and charges, so that the question 
of competition seldom arises. In England, on the con- 
trary, the Legislature has fostered the principle of com- 
petition by sanctioning the construction of railways 
forming alternative routes between most points of im- 
portance. For instance, between London and Manches- 
ter there are three routes open to the intending traveller ; 
between London and Liverpool there are three, between 
London and Edinburgh, Glasgow, Perth, or Aberdeen, 
three ; between London and Leeds, three, between 
Liverpool and Manchester three, between London and 
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the principal places in the West of England two : and 
so on throughout the country. 

From London to Manchester the London and North 
Western Company are running 16 trains daily, the 
Great Northern Company are running 8, and the Mid- 
land Company the same number. From London to 
Liverpool the North Western Company are running 13 
trains daily, the Midland Company 9, and the Great 
Northern Company 6. From London to the principal 
places in Scotland, the North Western Company run 8 
trains daily, the Midland Company 6, and the Great 
Northern Company 6. Between Liverpool and Manches- 
ter the London and NorthWestern Company run upwards 
of 20 express trains a day in each direction, the Cheshire 
Lines Committee run about 25, and the Lancashire and 
Yorkshire Company will shortly be running about an 
equal number. Many of these trains run at the same 
times, or nearly so. For example, both the North 
Western and Great Northern Companies have trains 
leaving London for Scotland at 10 a.m., and the Mid- 
land Company have a similar train only half-an-hour 
later. By three different routes a train leaves Liverpool 
for London at or near 4.0 p.m., and such instances 
might be multiplied indefinitely, the trains in most 
cases performing the journey in about the same time, 
and at precisely the same fares. The traffic is thus 
acutely competitive, and the conditions being so equal, 
it requires but a trifling inducement to influence the 
travelling public in the choice of route, so that there is 
a constant temptation to the competing companies to 
make fresh concessions so as to attract the business 
from their rivals ; and as any new departure by one 
company is immediately followed by its competitors, it 
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becomes at once stereotyped, and merely forms a basis 
for still further concessions. 

It may be, of course, that during the busiest season 
— extending over four or five months of the year — there 
is sufficient traffic to utilise the whole of the trains run 
by the various routes ; but there is no doubt that during 
the remaining seven months the accommodation pro- 
vided is, in the aggregate, far in excess of the require- 
ments, and that, as a matter of fact, the trains are 
frequently run with very few passengers in them, doing 
little more than paying their expenses. 

So far as the public are concerned there is, of course, 
in all this nothing to be complained of; but if it be 
asked from a railway shareholder's point of view, what 
\s the remedy for the loss of revenue which has been 
indicated, although it is not impossible to find an 
answer to the question, the solution of the problem is 
one involving many difficulties. As regards increasing 
the traffic greatly beyond its present volume, there is 
probably not much to be hoped for, the country being 
limited in extent, and the possibilities of expansion being 
circumscribed by the amount of the population, although 
it will, naturally, always fluctuate with the prosperity of 
the country. The only thing to be done in this direc- 
tion is to follow out the policy which has already been 
adopted by most of the companies, of granting low fares 
and season ticket rates between all the large centres of 
population and places within a radius of about twenty 
miles, so as to build up a residential traffic, by encourag- 
ing the people to live in the healthier suburbs instead 
of in the large towns in which they pursue their avoca- 
tions. As regards long distance traffic it is very doubtful 
whether the reduction of fares, or any other concessions, 
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tend to materially increase the volume of business ; as 
a rule people do not take long journeys unless they are 
called upon by actual necessity to do so, and in that 
case they will travel, whatever the fare may be, within 
reasonable limits. Of course, however, this remark is 
not intended to apply to the traffic between large towns 
and seaside or other holiday resorts, which all the com- 
panies encourage by granting return tickets at low 
fares during the summer months, this being a case in 
which, by judicious concessions, a traffic is created which 
would not otherwise exist to anything like the same 
extent. 

A return to the earlier practice of conveying third 
class passengers only by secondary trains, combined 
with a general reduction of speed, is practically out of 
the question, for if anyone were sufficiently bold to pro- 
pose any such retrograde policy, it would encounter the 
strongest tide of public opinion in opposition to it, and 
it would be impossible to get all the companies to adopt 
and adhere to it in the face of the pressure which would 
be brought to bear upon them. For good or evil 
these concessions have been granted and cannot now 
be withdrawn, and it only remains for the railway com- 
panies to make the best of the situation as it exists, and 
to endeavour to protect themselves against further 
losses. In the end, it seems probable that the com- 
panies, if they are wise, will achieve this object by some 
kind of combination amongst themselves by which 
excessive competition may be obviated, and two or 
more companies carrying between common points may 
be enabled to reduce their train mileage, to curtail the 
running of unprofitable trains and a greaJt deal of un- 
necessary expenditure, and to keep the speed of the train* 

V 
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within reasonable limits, so as, without lessening the 
accommodation afforded to the public, to preserve con- 
ditions under which the business of carrying passengers 
may again be conducted with a fair margin of profit to 
those whose capital is engaged in iL 
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CHAPTER XVI. 

On the Law as between English Railway 
Companies and the Public. 

It is not the writer's intention, under this heading, to 
enter upon a minute examination of the whole body of 
what is known as " Railway Law." The limits of the 
present work would not indeed admit of this, nor is it 
necessary, for books of reference already exist, edited by 
competent hands, and affording the widest information 
upon all the legal questions which can arise in connection 
with railways. These are, however, for the most part 
overlaid with legal formulae, references to case law and 
Acts of Parliament, and contain a great deal of matter 
which can possess no interest for the general reader ; so 
that, without in any way trenching upon their pro- 
vince, it may be useful to give here a brief summary, 
in " language to be understanded of the people,** of the 
most important provisions of the laws which govern 
railway companies in their daily dealings with the public. 
It has been said that a little law, like a little knowledge, 
is a dangerous thing ; and it has been likewise remarked 
that " the man who is his own lawyer has a fool for his 
client **; but all this proverbial philosophy must be taken 
cum granOy and it may well be that a little intelligent 
appreciation of the state of the law on a given subject 
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may suffice to keep a man out of the law courts when a 
resort to litigation could only end in the loss of time, 
temper, and money. 

The law as affecting railways is defined in various 
ways. There are, first, the provisions of the special Acts 
authorising the making of the several railways ; secondly, 
the various public Acts which have been passed from 
time to time for the regulation of railways ; thirdly, there 
is what is known as common law, or the custom of the 
realm ; and in addition to all these, there is a great body 
of what is called " case law," that is, the recorded 
decisions which have been given by the Courts at different 
times upon disputed questions involving the interpreta- 
tion of Acts of Parliament. In the remarks that 
follow, we shall treat all these authorities as one for our 
purpose, and merely attempt to give the reader some 
idea of what, in the present state of the law, he has a 
right to demand from the railway companies m his 
dealings with them, and what, on the other hand, they 
are entitled to expect from him. 

In considering railway law, nearly every thing appears 
to turn upon the great question of what constitutes a 
"common carrier," and if this point is once clearly 
established in a given case, the rights, liabilities, and 
immunities of a common carrier are pretty clearly defined 
by the authorities. We learn, then, that a " common 
carrier" is one who undertakes the conveyance of goods 
or passengers for hire or reward, and therefore stands in 
the light of a bailee. He must exercise the business of 
carrying as a public employment, and must undertake 
to carry all persons, or the goods of all persons, as the 
case may be, indiscriminately. Having become a common 
carrier, as thus defined, the law places upon him the duty 
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to carry, according to his profession, though there may 
be no specific agreement as to the performance of the 
service, or the price to be charged for it, and, with 
certain reservations, which will be noticed hereafter, he 
becomes an insurer^ and is Hable for loss or damage, 
unless such Joss or damage arises from the act of God or 
the Queen's enemies. 

Legally speaking, railway companies are not common 
carriers unless they choose to constitute themselves as 
such. The Railway Clauses Consolidation Act of 1845 
provides that it sJiull be lawful for a railway company 
to employ engines and carriages and convey passengers 
and goods, but it does not say that they shall do so. 
Thus some of the earlier railway companies simply 
allowed other people to run their own engines and 
carriages over the railway on payment of tolls, and they 
were not common carriers ; but so soon as a railway 
company exercises its discretion under the Act of 1845, 
and holds itself out to the world as a common carrier, it 
comes within the operation of all the provisions of 
carrier's law, which, with some variations, applies equally 
to all other means of conveyance, whether by land or 
water. 

A railway company is not entitled to make any 
charges for the services it performs, in excess of the 
charges specified in the Acts relating to its under- 
taking. 

From this point it will be convenient to divide the 
remarks which follow under two heads, viz., (^) as to the 
law affecting the carriage of merchandise (in which term 
is included coal and other minerals, and live stock) ; and 
(p) as to the law affecting the conveyance of oassengers 
and their luggage. 
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(^.)— As TO THE Law affecting the Carriage 
OF Merchandise. 

(i.) A common carrier, as a general rule, is bound by 
the common law to receive and carry, to those places 
which he holds himself out as carrying to, all goods 
offered to him for that purpose, from all persons alike 
upon the tender of payment for his hire ; and if he 
refuses to do this, an action is maintainable against 
him. It must, however, be proved that he had the 
means of carrying the goods ; that, in the case of goods 
of great value, he had the means of carrying them 
securely, and that they were offered to him at a reason- 
able time. 

He is only liable to carry to such places as he holds 
himself out to be a common carrier to and from, and 
then only to carry such descriptions of goods as he 
professes to carry. As will be seen hereafter, there are 
certain articles of which railway companies are not, and 
decline to be, common carriers. 

(2.) A carrier may refuse to take the custody of 
goods unless he is previously paid the price of their 
carriage. Railway companies, as a matter of practice, 
charge the carriage forward, if so desired, and collect it 
from the consignee, and in some cases they allow ledger 
accounts and collect their freight charges monthly ; but, 
in so doing, they waive their rights in order to meet the 
convenience of their customers. 

(3.) The responsibility of a carrier commences on 
the delivery of the goods to him and continues until he 
has delivered them or tendered them for delivery to the 
consignee. Many actions at law have turned upon the 
question of what constitutes " delivery " to a carrier, and 
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the point is one of some delicacy ; but, speaking generally, 
it may be said that the goods must be delivered by the 
sender or his accredited agent actually into the hands 
of the carrier, or some person who can be shown to be 
his agent, for the purpose of receiving them ; for instance, 
his carman or the keeper of one of his receiving offices. 

(4.) Goods delivered to a carrier must be properly 
and securely packed, and if any injury arises to them 
during their conveyance from their being, unknown to 
the carrier, improperly or insufficiently packed, the 
carrier is absolved from liability. 

(5.) If any fraud or deceit be practised on the 
carrier whereby the real value of goods is concealed 
from him, and he is induced to regard them as of com- 
paratively trifling value, he is not liable in case they be 
lost or stolen from him. 

(6.) Railway companies are not bound to carry 
articles of a dangerous nature, such as gunpowder or 
other explosives, or lucifer matches; and if a person 
sends such articles by railway without declaring their 
true nature, he is liable to a penalty. The company 
may refuse to accept any package which they have 
reason to suspect contains goods of a dangerous nature, 
or to require that the package shall be opened so as to 
ascertain the facts. 

Railway companies are not common carriers of 
articles of this description, and only convey them by 
arrangement with the senders, and under proper regu- 
lations. 

(7.) At common law a carrier is in the nature of 
an insurer, and is bound to keep and carry goods 
entrusted to his care safely, and is liable for all losses, 
and in all events save only, as before mentioned, those 
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resulting trom the act of God or the Queen's enemies ; 
and this holds good notwithstanding that there may 
have been no actual negligence on his part, and that 
the injury or loss may have been occasioned by the act 
of a third party. The " Act of God " has been defined 
as being something in opposition to the act of man, as 
for example, winds and storms, lightning, earthquake, 
inundations, or sudden illness or death, the consequences 
of which could not by any reasonable precautions on the 
part of the carrier have been prevented. " The Queen's 
Enemies" means foreign enemies, who are such by 
open declaration of war ; not domestic enemies, as in the 
case of insurrection or riot, where the carrier, if made 
liable, would have his remedy in turn against the 
county. 

(8.) The carrier is liable for the loss of goods occa- 
sioned by fire while in his possession as a carrier, notwith- 
standing that the fire may not have originated on his 
premises, or been caused by his negligence ; but if the 
carrier is merely acting in the capacity of a warehouse- 
man for the owner of the goods, the liability of a 
common carrier will no longer attach to him. 

(9.) A carrier is not liable for losses or damage 
arising from the ordinary deterioration of goods in 
quantity or quality during transit, or from their inherent 
tendency to decay or deteriorate, or from accident 
occurring to any animal through its own inherent vice. 

(10.) At a very early period in the history of rail- 
ways, viz., in 1830, an Act was passed, which, although 
at the time intended for the protection of coach pro- 
prietors, mail contractors, and other carriers by road, 
was, by the 89th section of the Railways Clauses 
Consolidation Act of 1845, extended to railway 
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companies in their capacity as common carriers. This 
' Act (I. Will. IV. cap. 68) is popularly known as the 
" Carriers' Act," and it has a very important bearing 
upon the liability of a railway company for loss of, 
or damage to, valuable goods entrusted to its care. 

The principle of the Act js contained in the first and 
second clauses, which provide that no common carrier 
by land for hire shall be liable for the loss of, or injury 
to, any articles of the following descriptions, viz. 

Gold or silver coin. Writings. 

Gold or silver in a manu- Title deeds. 

factured or unmanu- Paintings. 

factured state. Engravings. 

Precious stones. Pictures. 

Jewellery. Gold or silver plate 

Watches. or plated articles. 

Clocks and timepieces* Glass. 

Trinkets. China. 

Bills. Silks, manufactured or 

Bank notes. unmanufactured, and 

Orders, notes or securities whether wrought up 

for payment of money. with other material or 

Stamps, English or Foreign. Furs. [not. 

Maps. Lace. 

whether delivered to be carried for hire or to accompany 
the person of a passenger by any public conveyance, 
when the value of such article exceeds ten pounds, 
unless at the time of delivery to the carrier the nature 
and value of such articles shall have been declared by 
the sender, and he shall have paid, or agreed to pay, 
such additional charge, over and above the ordinary 
rate of carriage, as the carrier shall, by notice, demand 
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as compensation for the greater risk and care to be 
taken for the conveyance of the articles. In plain 
terms, the carrier is not liable unless the sender declares 
the value and pays the charge for insurance fixed by 
the carrier, and railway companies give effect to this 
Act by fixing an ad valorem scale of insurance for 
the articles named in the Act, this scale being duly 
advertised in their time tables and by other means. 

By an amending Act, passed in 1865, it was enacted 
that the term " lace " should be construed so as not to 
include machine-made lace. It should also be mentioned 
that the Act of 1830 limits the carrier's liability to the 
declared value of the goods, plus the additional charge 
for insurance, but does not preclude the carrier from 
reducing this liability by proving that the declared value 
exceeds the actual value, if such be the case. Further, 
as the intention of the Act, as stated in its preamble, 
was to protect the carrier from the risk of depredation 
of articles of great value in small compass, it very 
properly provided that, where such depredation was 
committed by the servants of the carrier, he should be 
liable notwithstanding any of the provisions of the 
Act. 

(11.) When railway companies first commenced to 
carry horses, cattle, sheep, and other live stock, they 
were in the habit of giving notice to the senders that 
they were not common carriers of live stock, and that 
they only conveyed it on the understanding that the 
owners took the entire risk, and this notice, being 
printed on the ticket, was held by the courts to be a 
special contract, and legal and binding upon both parties; 
but by an Act passed in 1854, entitled, "An act for the 
better regulation of the traffic in railways and canals," 
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it was provided that in future all conditions limiting the 
liability of railway companies should be void unless 
they were reasonable, and were signed by the consignor, 
with a further proviso limiting the liability of railway 
companies for loss of, or injury to, animals and live 
stock committed to their care, to the following 
amounts : — 

For any horse, not exceeding £^0. 

„ neat cattle, per head „ 15 

„ sheep or pigs, per head „ 2 

The companies are exempted from liability for any 
greater sums than these, unless the sender shall declare 
the value of the animals at the time of delivery to 
them, and pay a reasonable charge for insurance, to be 
fixed by the company, over and above the ordinary 
rate of carriage. In point of fact, the principle of 
the " Carriers' Act" is, with certain limitations, applied 
to the conveyance of live stock. 

(12.) By an Act passed in 1845 the railway company 
is empowered, in any case where they fail to recover 
the charges payable for the carriage of goods, to detain 
and sell the goods, and to retain out of the profits of the 
sale the amount due to them for freight, rendering up 
the surplus, if any, to the owner of the goods. The 
carrier may, however, sue for his carriage and is not 
obliged to rely entirely upon his lien on the goods 
where they are not equivalent in value to the amount 
of the freight. 

(13.) A railway company is also entitled to retain 
possession of the goods until the amount due for freight 
has been paid. 

(14.) We have seen in clause 3 that the liability of a 
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carrier terminates only on the goods being delivered up 
out of his custody to their owner, but this requires a 
httle elucidation. The law provides that if the terms 
of the carrier's contract with the sender necessitate his 
transferring the goods to another company or con- 
veyance in order to complete their transit, he is liable 
throughout, and the company or person to whom he 
hands them at the termination of their transit over his 
own railway is looked upon as his agent ; but where, by 
the terms of the contract, his own duty is complete and 
the goods have passed out of his hands, the liability is 
transferred to the third person, until the deliver}' of the 
goods is completed. 

Practically, this means that if the goods are booked 
and the carriage paid throughout^ the contracting 
company, in the absence of any special condition to the 
contrary, is liable for the whole journey; but if the 
contracting company book the goods and are paid the 
carriage from A to B only, and there, by the instructions 
of the sender, hand them over to another company or 
carrier to convey from B to C, the liability for the 
latter portion of the journey rests with the carrier from 
B to C. 

(15.) It is the duty of a carrier to deliver the goods 
within a reasonable time according to the usage of trade, 
the ordinary course of business, or the terms of the 
contract. 

(16.) We have seen that the responsibility of the 
carrier continues until he has effected delivery of the 
goods to the consignee, but much litigation has from 
time to time arisen as to what constitutes a good 
delivery. The point is one involving some difficultyi 
but the following principles have been laid down : — 
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{a.) The carrier is bound to deliver the goods at 
the place of business, or residence of the con- 
signee, provided it be known to him, and that 
he has been paid a charge which includes 
delivery from the receiving station to the con- 
signee's address. 

{b,) If the carrier tenders the goods for delivery at 
consignee's residence or place of business, and 
the latter is not in a position to pay for their 
carriage, the carrier's liability is at an end, 
as he is not bound to bring them a second 
time. The consignee must fetch them away 
when he is in a position to pay the carriage. 

(c,) Where it is not part of the duty of the carrier 
to deliver the goods to the consignee's resi- 
dence, as in the case of goods carried at 
station to station (/.^., not carted rates), or 
where the consignee's residence or place of 
business is beyond the recognised limits of 
delivery, the carrier is bound to give notice to 
the consignee of the arrival of the goods ; and 
when a reasonable time for their removal has 
elapsed, the liability of the carrier for loss or 
damage ceases, and he is, in law, held to have 
effected a constructive delivery. 

(17.) If the carrier delivers goods to any other than 
the person entitled to receive them, he is liable to the 
proper owner for their value. 

(18.) The sender of goods has a right of what is 
called "stoppage in transitu," which may be exercised 
in the following circumstances: — If goods are sold upon 
credit and delivered to a carrier to be conveyed to the 
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buyer, and if, while the goods are in transit, the buyer, 
not having paid the whole of the purchase money, 
becomes bankrupt, or fail, or stop payment, the sender 
may countermand the consignment, and require the 
goods to be re-delivered to himself, of course upon pay- 
ment of the carriage. 

(19.) When goods have been delivered to a carrier 
for ccmveyance the property in them is vested in him 
for the time being, and he is not obliged to give them up 
again until he has been paid his charges. Even if the 
sender changes his mind and does not require them to 
be forwarded, the carrier may still demand his hire^ 
because by taking the goods into his custody he has 
already incurred risks. The carrier, while he is liable 
to the owner for the safety of the goods, may maintain 
an action at law in his own name against a third party 
who takes them out of his possession or damages them, 
just in the same way as a letter while in transit through 
the post, is held to be, at law, the property of the Post- 
master-General. 

(20.) When goods are directed to be left with the 
carrier until called for, and the consignee does not 
remove them within a reasonable time, the carrier is 
entitled to make a charge for warehousing them. 

(21.) In an action against a carrier for loss of goods 
the amount to be recovered depends upon the extent 
of the carrier's liability, i,e,^ upon whether he is liable 
for the whole value of the goods, or whether his liability 
has been limited by Act of Parliament (as, for instance, 
in the case of a horse carried at the uninsured rate), or 
by any special contract. If no special damage can be 
proved, the plaintiff cannot recover beyond the value of 
the goods. 
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In the case of the non-delivery of goods, a plaintiff 
is entitled to recover the value of the goods at the 
place of delivery, at the time at which they ought to 
have been delivered, so that, in the case of goods sent 
to a market, the plaintiff is entitled, not merely to the 
cost price, but to the market value ; and in the case of 
delay in delivery, he is entitled to recover any diffe- 
rence between the market value at the time when the^ 
goods ought to have been delivered and at the time 
when they were actually delivered. 

In other cases, special damages for delay may be 
recovered even when the article delayed has suffered no 
deterioration in value, as, for instance, when the com- 
pany has accepted the goods with notice that their non- 
delivery by a specified date will defeat the object with 
which they are sent ; but only such damages can be 
recovered as must be taken to have been within the 
contemplation of the parties to the contract of carriage 
when such contract was entered into, and as might 
reasonably be expected to result from a breach of such 
contract. 

(5.)— As TO THE Law affecting the Conveyance 
OF Passengers and their Luggage. 

(i.) A railway company, having constituted itself a 
carrier of passengers, is bound to convey upon its 
railway all such passengers as may offer themselves for 
that purpose, without unreasonable delay, and without 
partiality, and if a railway company issues time-tables 
and advertises that a train will run at a particular time, 
this amounts to a contract on their part to run the 
train and convey all persons who offer themselves as 
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passengers, provided they are prepared to pay the usual 
fare, and that there is room in the train. 

(2.) The passenger must be in a fit and proper state 
as to sobriety, health and conduct, so as not to cause 
offence or danger to the other passengers. A railway 
company is not compelled to convey upon their railway 
a person who is intoxicated or insane, or who is suffering 
from an infectious disease. A passenger is also bound 
to submit to all reasonable regulations which may be 
adopted for the convenience, safety and comfort of the 
public. 

(3.) By an Act passed in 1883, called the "Cheap 
Trains Act," it is provided that if at any time the 
Board of Trade have reason to believe that upon any 
railway or system of railways, whether belonging to one 
company or more than one, but which forms a continuous 
mode of communication, a due and sufficient proportion 
of the accommodation provided is not available for 
passengers at fares not exceeding one penny per mile, 
or that upon any passenger railway proper and suffi- 
cient workmen's trains are not provided for workmen 
going to and returning from their work at such fares 
and at such times between 6 p.m. and 8 a.m. as appear 
to the Board of Trade to be reasonable and necessary, 
they may hold an enquiry, and, if called upon to do so 
by any railway company concerned, may refer the 
matter for the decision of the Railway Commissioners. 
If the result of the enquiry is to prove to the satisfaction 
of the Board of Trade or of the Railway Commissioners 
that such proper accommodation is not provided, then 
the Board or the Railway Commissioners, as the case 
may be, may order the company to provide such accom- 
modation, and at such fares as seem to them reasonable. 
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As a matter of fact, this power has, on several occasions, 
been exercised by the Board of Trade since the passing 
of the Act. 

(4.) A railway company, in carrying passengers, is 
not subject to the same liabilities as apply to a common 
carrier of goods. It has been shown in the first portion 
of this chapter, that as to goods the carrier is in the posi- 
tion of an insurer, and is liable m all events except the 
act of God or the Queen's enemies, but he is not called 
upon absolutely to warrant the safety of the passengers. 
He only undertakes that so far as human care and fore- 
sight can go he will provide for their safe conveyance ; 
he is to use the utmost care and diligence, and is respon- 
sible for the consequences of the slightest neglect on his 
part, but his liability goes no further. Thus, in a case 
where an accident occurred through the breaking-down 
of a bridge the Court held that if the bridge was con- 
structed by a competent engineer, and of reasonable and 
proper strength for the purpose, and was maintained 
with due care and skill, the company was not liable. 

(5.) A railway company is responsible for the negli- 
gence or default of its servants within the scope of their 
legitimate employment as if their acts were its own. Thus, 
if a signalman causes an accident by giving a wrong 
signal, the company is liable ; but if a porter or telegraph 
boy were to mischievously, or without authority, interfere 
with the signals, or with an engine and cause an accident, 
the company would not be liable. 

(6.) A railway company is bound to carry free, with 
each passenger, his personal luggage to an amount 
fixed by the Acts of Incorporation of the several rail- 
way companies, according to the class of carriage in 
which the passenger travels. This amount varies in 
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dilTerent Acts, but, in practice, the railway companies 
carry free 120 lbs., \oo lbs., and 60 lbs., for 1st, 2nd, 
and 3rd class passengers respectively, and the com- 
pany's liability with respect to passengers' luggage is 
the same as that with respect to goods entrusted to it 
for conveyance, so long as the passenger's luggage 
is under the charge of the company. If, however, 
the passenger takes the luggage under his own con- 
trol, the company's liability is diminished, and only 
arises where negligence is shown on the part of its 
sei-vapts. 

r/.) The question of what constitutes personal 
luggage has been the subject of many judicial decisions, 
but, broadly speaking, personal luggage may be defined 
as consisting of such articles as the passenger requires 
for his own use or personal convenience upon or in 
connection with his journey, although more recent 
decisions have included articles which might not 
perhaps fall strictly within that definition. 

As a negative definition, however, it may be said that 
personal luggage does not include merchandise and 
materials intended for trade purposes. 

(8.) The provisions of the Carriers' Act apply equally 
to passengers' luggage as to goods, and the foregoing 
remarks upon the subject of that Act may be taken as 
referring to both, with the additional observation that, 
though the Act protects the carrier from loss or damage 
under the circumstances stated, it does not protect him 
from the consequences of delay, unless the delay is 
such as to practically amount to a loss even though the 
articles are eventually recovered. 

(9.) If a passenger travels upon a railway without 
paying his fare, or travels a greater distance than that 
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for which he has paid, and there is (evidence that he has 
acted with a fraudulent intent, he is liable to a penalty, 
and may be detained by any officer of the company, or 
by any peace officer, until he can be brought before a 
justice for the purpose of punishment. If there is no 
evidence of fraud, the company have no right to detain 
the individual or to use force to expel him from the 
train after he has commenced his journey ; their proper 
course is to exercise the right, which they possess, of 
lien on his luggage for payment of the fare, or to sue 
him in a court of justice. 

(10.) Under the bye-laws of railway companies 
which they are by Act of Parliament empowered to 
make, and which are legal and binding, a passenger is 
bound to show his ticket when requested to do so by 
any servant of the company. 

(11.) In an action against a railway company for 
refusing to carry, or for not carrying, a passenger 
within a reasonable time, the plaintiff, on proof of 
negligence, is entitled to recover any extra expense he 
may have reasonably incurred in reaching his desti- 
nation by other means, and he may also, within certain 
limits, recover damages for any loss or expense which 
he may have sustained by reason of the delay ; but 
the extent to which these special, or consequential, 
damages may be recovered involves the consideration 
of many intricate questions of law which would be- 
beyond the scope of this chapter, although the prin- 
ciples already laid down with regard to the recovery of 
special damages for delay to goods may be taken 
as generally applicable. 

In an action for loss of, or injury to, the luggage of 
a passenger, or for delay in delivery, the damages will 



340 



AN ENGLISH RAILWAY. 



be assessed upon the same principles which apply to 
goods. 

(i2.) Railway companies are also liable for the 
negligence of their servants, resulting in death or 
personal injury to any person. In the case of death 
no action was maintainable until the passing, in 1846, 
of the Act known as Lord Campbell's Act, under which 
an action can now be brought for the benefit of the 
parents, grand parents, children, grandchildren or step- 
children of the deceased person (but not on behalf of 
any other relative or person), provided the action be 
brought within twelve months of the death of the 
deceased. In any such action, actual pecuniary loss 
must be shown to have been sustained by the persons 
for whose benefit the action is brought. 

In an action for personal injury the plaintiff is en- 
titled to recover, not only the pecuniary loss sustained 
by him by reason of the accident, such as loss of salary, 
wages or business profits, and any expenses incurred 
for medical fees, extra nourishment, nursing, change of 
air, assistance in business, and the like, but also com- 
pensation for bodily pain and suffering. The claim 
may, furthur, include compensation for losses or ex- 
penses to be incurred before the plaintiff may have 
completely recovered from the effects of the accident, 
or for any permanent injury which he may have 
sustained. 



CHAPTER XVII. 



On the Railways as a Means of Defence. 

It can hardly be necessary to insir.t upon the obvious 
importance of the railway system when considered in 
relation to the means of warfare, and more particularly 
in connection with any scheme for the defence of the 
country in the event of invasion. Thanks to our insular 
position and to the admirable and powerful navy with 
which England keeps the narrow seas, it may safely be 
said that the possibility of an invader ever being able to 
set foot on our shores, is more or less remote ; but there 
have not been wanting those of late who have not 
hesitated to discuss this contingency as one within 
the regions of practicability, and, whether it be remote 
or otherwise, it is only prudent to reckon with it. 

If a calamity so great should at any time overtake us, 
it is quite evident that the prospect of our being able to 
repel the invader and maintain inviolate our hearths 
and homes would to a very great extent depend upon 
the perfect equipment and efficient working of the net- 
work of railways which now covers these islands. The 
Government have been fully alive to this fact, and 
many years ago a step was taken which would probably 
turn out to be a very prudent one if ever an emergency 
should arise. A Corps was constituted which is termed 
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the "Engineer and Railway Volunteer Staff Coips," 
and which is composed of a certain number of engi- 
neers, several of the great contractors, and the general 
managers of most of the principal railways, the con- 
tractors forming what is called the " Labour Branch " of 
the Corps. The intention is that in case of an invasion 
the officers of this corps would superintend the working 
of the railways, as they do in time of peace, but acting 
then under the directions of the military commanders. 
The railways of the country, so far as might be neces- 
sary, and wholly if need be, would have to be, for the 
time being, given up to the service of the State, as was 
recently done in Western France, when the experiment 
was tried of mobilising certain Army Corps, and by 
thus utilising the means and appliances which are at all 
times available, and making a free use of the perfect 
organization and large resources of the great railway 
companies, it is believed that no difficulty need be 
anticipated in concentrating a considerable body of 
troops within a brief period of time upon any part of 
our shores that might be threatened by a foe. 

From the time when railways began to assume their 
present prominence as a potent factor in the life of the 
community in all European countries, it became evident 
that the invention of the locomotive steam engine must 
revolutionize the conditions of modern warfare very 
much as it had revolutionized everything else, and it 
came to be obviously a matter of the very first import- 
ance that the organization of military transport by rail- 
ways in time of war should be carefully thought out 
and planned beforehand, so as to have everything pre- 
pared in the event of an emergency arising. No Euro* 
pean State of any consequence has failed to grasp the 
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importance of this question, and, briefly put, the problem 
they had to solve was this : — the railways of the country 
being such as they are, what are their relations to the 
State to be in time of peace and war, so far as regards 
their place in any scheme of national defence, and by 
whom, and under what conditions should they be 
worked in time of actual warfare, so as to develop their 
resources to the utmost extent, and to secure uniformity 
of action and control, and so that the greatest amount 
of benefit may be derived from them in the carr>'ing out 
of whatever operations may become necessary ? The 
different European Governments have endeavoured to 
solve this problem in various ways. 

In Germany, most of the railways being owned by the 
State, a central bureau has been established, assisted by 
four local bureaux, and by this means the entire rolling 
stock of the railways is regulated and controlled in 
time of peace and for ordinary commercial purposes, 
even the private railway companies being brought 
within the same system, and paid at a mileage rate for 
the use of their wagons. The effect of this would be in 
time of war to place the carriage and wagon stock of 
tlie country absolutely in the hands of the Government, 
together with the organized machinery for its control. 
A law passed in 1871 divides the railways into large 
groups or lines of communication for military purposes 
in time of war, and defines precisely the relations which 
are then to exist between the civil and military Officers 
who would have to carry out the transport arrange- 
ments, all the lines being placed at the disposal of the 
Army and worked by the staff of the Army for its own 
purposes. Periodical courses of practical instruction, 
held at the stations, and lasting two and a half months, 
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have been established, and are attended by Officers and 
non-commissioned officers of all arms, and those who 
have undergone this course of training would be de- 
tailed, in the event of mobilization, to take over the 
management of the railways. 

In Austria-Hungary, in time of peace, the railways, 
both Government and private, are combined into 
groups, for each of which a central bureau or office con- 
trols the distribution of rolling stock, as in Germany, 
and keeps an account of its whereabouts. There is a 
convention, approved by law, between the War Office 
and the various railways, providing for their use in 
time of war, for the terms of user, and for the common 
utilization of wagon stock as required. What is termed 
a " Line Commission " is appointed for each main line 
or group of lines, consisting of a military General Officer 
and a railway man of some standing. They are called 
respectively the " Line Commandant " and the " Line 
Commissary." These " Line Commissions " are re- 
sponsible to the central military organization for all 
transport arrangements in time of war. 

In France, the plan of a central control of the common 
rolling stock in time of peace, as in Germany and 
Austria, has not yet been brought about, owing to 
difficulties which have arisen in dealing with the 
private railways, but the Government has power by 
law, in the event of mobilization, to take possession of 
the private railways at a specified rate of payment, and 
some of the railways are already State railways. A 
Military Commission exists, its President being tlie 
Chief of the Headquarters Stafif, and this Commission 
would be charged with the superintendence of the 
rolling stock, and with all the arrangements for the 
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transport of troops and stores. In time of peace there 
is a Special Committee for each of the seven railway 
systems, viz., the six private railways and the Govern- 
ment railways, each such Committee comprising a 
military Staff Officer and a practical railway engineer, 
and these Committees in time of war would work the 
railways under the instructions of the Military Com- 
mission, while, if the operations extended beyond the 
frontier, they would assume, also, the control of the 
railways in the occupied territory. 

In Italy, the military organization of the railways is 
very similar to that of France, but the railways belong 
to the Government, and are worked by two large com- 
panies, the distribution and control of the rolling stock 
of each company being in the hands of a central bureau. 
A civilian element also is introduced into the Military 
Commission in time of war by the fact of its including 
the managers of the two companies. 

In the case of Switzerland, most of the principal rail- 
way companies have combined to place the control and 
distribution of their common rolling stock in the hands 
of a central bureau, which makes a daily distribution of 
the vehicles, and keeps accounts as between the com- 
panies, and this organization would be utilized in time 
of war to facilitate transport operations. There is, in 
time of peace, what is called the '* Consulting Com- 
mission," composed of representatives of the railways, 
with the War Minister as President, and the duties of 
this Commission are very similar to those of the French 
" Military Commission.'' In time of war, a special 
" Central Direction '* of five members is organized, and 
takes the place of the " Consulting Commission." This 
body receives instructions from the Chief of the Staff as 
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to the transport required, and is responsible for carrying 
them out, and it, in fact, takes over the entire manage- 
ment and control of the Swiss railways, both for militaiy 
and commercial purposes, for the time being. It is not 
very clear as to how this body is constituted, or whether 
the military or the civilian element prevails, but in all pro- 
bability the " Central Direction " is really the " Consult- 
ing Commission " under a different title and with a new 
status. 

This brief digest will be sufficient to show that all 
European Governments attach great importance to the 
question of railway transport, and have done their best 
to organize it ; but in Great Britain, where the whole of 
the railways have been constructed by private enter- 
prise, and where the number of Companies, great and 
small, is so large, it is obvious that the antecedent 
conditions differ so widely from those existing in most 
Continental States that any such arrangements as those 
which have been devised in Germany, Austria, France, 
or Italy, would be inapplicable here. The writer's view 
is that in time of war, when, in accordance with the 
provisions of the National Defence Act of 1888, the 
railway companies may be called upon by the Secretary 
of State for War to suspend, so far as may be necessary, 
the ordinary traffic, and to devote the railways, in pri- 
ority, to military purposes, the principal railway officials 
should become, for the time being, the servants of the 
State, and the railways should be worked and controlled, 
under the direction of the Headquarters Staff, by the 
Officers of the Engineer and Railway Volunteer Staff 
Corps, who are the managers of the leading railway 
companies ; that is to say, that the Headquarters Staff 
would instruct them as to the transport required, and 
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they would be responsible for providing it. The smallei 
railways should, for the time being, for all purposes 
connected with military transport, be affiliated to the 
other leading railways whose managers are Lieutenant- 
Colonels of the Railway Staff Corps, so that in fact all 
the railways of the country would be divided into a 
certain number of groups or sections, each of which 
would be under the direct management of an Officer 
of the Railway Staff Corps, these Officers in turn acting 
in conjunction with the Council of the Corps, Each 
Officer in charge of a group should be able to requi- 
sition stock, if required, from any of the other groups or 
sections ; but this should be done through the medium 
of the Council, whose business it would be, with a full 
knowledge of the operations contemplated, and their 
extent, to regulate the distribution and supply of rolling 
stock throughout the area affected. 

As to the payment ultimately to be made by the 
Companies for the use of rolling stock other than their 
own, the Railway Clearing House already provides 
complete machinery for keeping an account and arrang- 
ing for payment as between one Company and another, 
on a system of mileage charges. 

As regards the grouping of the lines into sections, the 
details have been gone into, but it is not necessary to 
trouble the reader with them at any length. It will be 
sufficient for the purpose of illustration to say that 
one group would comprise the Great Eastern, Great 
Northern, and Manchester, Sheffield, and Lincolnshire 
Railways for transport on the East Coast between the 
Thames and the Humber. Another group would in- 
clude the London and North Western Railway from 
London to Carlisle and Holyhead, the Great Western 
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Railway from London to Chester, the North Stafford- 
shire Railway, and a portion of the railways in Wales, 
and so on throughout the country. For each section 
there would be a Committee, composed of the General 
Managers of the lines included in the section, assisted by 
the principal engineers, locomotive engineers, passenger 
superintendents, and goods' managers, the President of 
the Committee being the Lieutenant-Colonel of the 
Engineer and Railway Volunteer Staff Corps whose 
railway was included in the section. In the event of 
the transport requiring the co-operation of two or more 
sections of the railways, the Committees of such sections 
would act in unison, under the directions of the Council 
of the Railway Staff Corps. Routes, way-bills, and 
invoices would have to be sent with all troops and stores 
conveyed over the railways, with a view to a record 
being kept and the Companies being ultimately remu- 
nerated for the services performed. 

As to the rules and regulations for the working of the 
lines, theseare nowuniform onall railways,and they would, 
of course, be the same in time of war as in time of peace. 

An important provision would be to appoint for each 
section or group of railways a military Officer of rank, 
with power to arrange for the supply of food, forage, 
and water for the troops and horses en route^ and this 
Officer should be also able to command the services of 
the Royal or Volunteer Engineers to assist the ordinary 
railway staff in the erection of temporary platforms, 
landings, or sidings in emergencies when required. He 
should co-operate with and assist in every way in mili- 
tary matters the Committee of Section having charge of 
his district, but should nor interfere with the working of 
the railways or the movement of the traffic. 
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This IS a very brief outline of the scheme, and there 
are numerous details to be filled in, but in its general 
effect it has met with the approval of the Council of the 
Engineer and Railway Volunteer Staff Corps, who have 
been invited by the War Office to consider the whole 
question, and, if ultimately adopted and elaborated as it 
might be, it would probably represent the manner in 
which the perfect organization and ample appliances 
of the existing railways could be utilized to the 
greatest advantage for the benefit of the State in time 
of war. 

There can be little doubt that this plan, which is 
somewhat akin to the one adopted in Switzerland, is 
greatly preferable to the system of organization which 
has found favour in France, Italy and Germany, as the 
latter would have the effect of taking the actual working 
of the railways, at a period when the greatest strain was 
put upon them, out of the hands of the experienced 
officials who control them at ordinary times, and placing 
it in the hands of military Officers, whose only practical 
knowledge had been gained by occasional exercises and 
periods of training. It would, in fact, be very much 
like taking the command of a great ship from her 
experienced Captain during a storm and entrusting it 
to an amateur yachtsman ! 
I The Continental States attach great importance to 
the possession of strategical lines of railway, both 
for purposes of attack and for the defence of the 
frontier, and an able writer in the Times, treating of 
the military situation in Northern Europe, has recently 
shown the great advantage which has been gained by 
Germany and Austria-Hungary by the construction of 
such lines, as compared with Russia, who does not 
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possess them to the same extent He points out that 
there are no less than eleven German railways leading 
to the Russian frontier, while in Austria, there are six 
through lines of railway leading into Galicia ; but 
Russia has no such railways as yet, and the result is 
that she is forced to maintain enormous masses of 
troops in her frontier provinces, at great distances from 
their homes, and from their base of supplies, because 
she cannot rely upon bringing them rapidly to the front 
upon the alarm being given. Happy the nation that 
has no frontier ! England has none ; or, rather, her 
frontier is the sea, and her first line of defence is the 
powerful Navy with which she patrols it. Her Govern- 
ment has no necessity to construct strategical railways, 
for private enterprise has already covered the country 
with a complete network of railways which would amply 
fulfil every requirement of any scheme of national defence. 

Since railways first became an important factor in 
military operations, there have been in Europe but 
three opportunities of testing their value, and putting to 
the proof the arrangements made for working them 
under the strain of warlike operations. An able writer 
in the Russian Military Magazine (Colonel A. von 
Fendrikh), has usefully summarized the lessons to be 
drawn from the Austro-Prussian War of 1866, the 
Franco-German War of 1870-71, and the Russo-Turkish 
War of 1877-78, and the result goes to show that, 
although, as might have been expected, the railways 
played an important part in the operations which were 
undertaken, and their use or abuse contributed largely 
to the results which were arrived at, many mistakes 
were made, and many failures have to be recorded 
which a wiser forethought might have avoided. In 
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short, those who played the great game of war had, 
since they had last engaged in it, become possessed of a 
new and powerful weapon, but had not yet learned to 
use it with the dexterity which only comes of practice. 
Colonel von Fendrikh's article has appeared in an English 
translation in the Journal of the Royal United Service 
Institution, and it will not, therefore, be necessary to do 
more than just touch briefly upon its conclusions. 

In the war of 1866, as we learn, although the general 
organization of the transport by the German railways 
was good, there was a great want of free communication 
between the higher military authorities and those 
charged with the management of the railways, the 
consequence being that trains were frequently run on 
slight occasions for the conveyance of small parties of 
men, or small quantities of stores, involving a great 
waste of resources. There was no controlling body 
having a complete grasp of the rolling stock of the 
country, and of the arrangements for the vehicles being 
well distributed, promptly unloaded, and returned 
empty to be used again, so that, at one time, there were 
nearly a thousand wagons standing under load in one 
part of the country, while in another there was a great 
dearth of rolling stock. This is one of the greatest 
mistakes that can be made. If wagons are restricted to 
mere conveyance, and unloaded promptly on arrival at 
their destination and returned, they can be used again 
and again, whereas if they are kept under load, they not 
only block up the sidings, which should be free for other 
purposes, but they are liable to fall into the hands of the 
enemy in the event of a reverse or a strategical retreat, 
and meanwhile they are altogether diverted from their 
legitimate use as vehicles of conveyance. 
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In 1870, when the German armies were launched 
upon the French frontier, the Germans showed that 
they had profited somewhat from the lessons of 1866, for 
the arrangements for railway transport were extremely 
methodical and worked fairly well. The entire German 
railway system was divided into nine main* lines of 
communication for the concentration of troops towards 
the frontier— one of these being allotted to every two or 
three army corps. The Line Commissions, who were 
charged with the management of the transport, had 
each attached to them a special bureau for the control 
and distribution of the rolling stock, but still the 
mistake was made of having no central bureau having a 
grasp of the whole, so that each separate bureau worked 
— so to speak — for its own hand, and a certain loss of 
efficiency was the result. There was also still a want of 
sufficient promptitude in unloading and returning the 
wagons, and there proved to be a great need for some 
supreme central administration of the transport of stores 
during the progress of the operations. Stores were 
handed over to the railways by the contractors indis- 
criminately, sometimes in less, and sometimes in greater, 
quantities than were required, and in the latter case the 
capacities of the receiving dep6ts were often overtaxed ; 
the wagons could not be unloaded, and remained 
uselessly at the depot, there being a want of temporary 
magazines in which to store the goods until they were 
required. The Germans, however, as practical people, 
soon learned the lessons of failure, and began to set 
their house in order. For instance, we learn that for 
the I St and 2nd Armies, quartered near Metz, trains of 
supplies, in large numbers, arrived at the station at 
Remilly, but, owing to the want of siding room at that 
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station, and others in the rear, and of magazines into 
which to unload the stores, something like a deadlock 
at one time resulted, there being upwards of 2,000 
wagons containing supplies for these armies, under 
load. This had . the effect of hampering the military 
operations all along the line to Sarbriicken ; but soon a 
remedy was applied. Magazines were formed at 
several places, into which the wagons were unloaded, 
the empties returned, and the sidings cleared, and from 
that time forward a regular daily supply of food and 
forage was maintained for the whole Army of occupa- 
tion. Here we have in a nutshell a great mistake and 
the remedy. It is obviously useless to despatch vast 
quantities of stores and munitions to the front without 
securing that at the point of arrival there shall be ample 
sidings to receive the wagons, magazines in which 
to store the goods until required for use, plenty of 
manual labour to unload them promptly, and adequate 
means of distributing them to the points where they 
are needed. 

On the side of the French, although there was a 
complete system of railways directed upon the frontier, 
and a plentiful supply of rolling stock, and the railway 
companies displayed the greatest energy in carrying 
out the task laid upon them, their best efforts were 
frustrated by the want of a proper understanding 
between their officers and the military authorities, and 
between the Headquarters Staff and those who com- 
manded at the front. Contradictory orders were given, 
countermanded, again given, and again countermanded, 
and the utmost confusion prevailed, the result being 
that for weeks, in the neighbourhood of Metz, not only 
all the sidings, but the main lines and the lines leading 
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to the locomotive sheds were blocked up with loaded 
wagons, which ultimately fell into the hands of the 
Germans. Our author sums up the mistakes of the 
French in this campaign under so many different heads 
that there is not space to quote them all, but the most 
serious defects appear to have been the want of some 
special bureau of control on the lines of communication, 
which should have every day the accurate details for 
regulating the movement of troops and supplies, and of 
rolling stock ; and the strained relations between the 
military element and the civilian railway staff through- 
out the campaign. 

In the case of the Russo-Turkish War of 1877-78, it 
would appear from Colonel v. Fendrikh's account that 
no great advantage was derived from railway transport, 
for in addition to the available lines being few in 
number, badly equipped in every respect, and poorly 
supplied with rolling stock, every mistake was made 
which it was possible to make, and as the result the 
greatest confusion prevailed, no proper organization of 
transport was attempted, and the military operations 
were greatly hampered in consequence. 

These are valuable lessons for us in the art of " how 
not to do it," and it behoves us to take them to heart 
and profit as far as may be from the failures of others. 

One good and sufficient reason for our seeking to 
derive what benefit we can from the experiences of 
other nations is that, happily for us, we have had no 
such experiences of our own, the most recent warlike 
operations in these islands having been conducted at a 
period long anterior to the introduction of railways. It 
it true that we have had from time to time to deal with 
Autumn Manoeuvres and Volunteer Reviews, but there 
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is hardly any comparison between such occasions as 
these and the emergency which would arise in the 
presence of actual warfare. The number of men 
engaged is comparatively small, and as regards the 
Volunteers at any rate, they travel to and fro without 
much baggage or equipment, and are really almost as 
easily dealt with by the railway companies as an equal 
number of holiday excursionists. 

What does really afford, however, some indication of 
what the English railway companies can accomplish in 
the way of dealing with large masses of people within a 
brief space of time is a glance at what is done by means 
of excursion trains on the occasion of the bank holidays, 
when the special facilities offered to the public by the 
companies tempt an immense number of people to flock 
from the large towns into the country, or from one town 
to another. For example, on the occasion of a recent 
August bank holiday the London and North Western 
Company, alone, carried between various points within 
their system, on the two days, Saturday and Monday, 
165,000 excursion passengers. The number of excur- 
sions, special, and relief trains run on the two days was 
1,027, which were composed of about 10,500 vehicles. 
When it is borne in mind that all this was done on only 
one of the railways of this country, while all the rest 
were equally well employed, and that it was all over and 
above the usual everyday traffic, and was accomplished, 
so far as the North Western Company at any rate were 
concerned, without material interruption to the regular 
running of the ordinary passenger and goods trains, it 
will be apparent that the resources of the English 
railway companies are very great, and that the task of 
transporting to the scene of operations the largest army 
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which this country could put into the field, and keeping 
It supplied with provisions and munitions of war, is not 
one by which their powers would be unduly taxed. 

Of course, it is perfectly obvious that to convey 
165,000 excursionists is a very different undertaking to 
transporting an equal number of troops. The ex- 
cursionists take with them little or no luggage, and all 
you have to do is to provide sufficient trains for their 
conveyance and to take proper measures to avoid 
confusion on the platforms and at the booking offices. 
The troops, on the contrary, carry with them large 
quantities of baggage, horses, carriages, guns, and a 
host of other impedimenta^ and all this must be provided 
for ; but, on the other hand, it may be taken for granted 
that in an emergency there would be no hesitation in 
partially or wholly suspending the ordinary traffic, while, 
if necessary, the companies would co-operate one with 
another in carrying on the transport upon a given line 
of communication where two or more routes existed, so 
that there is little doubt that our railways as a whole 
would prove perfectly competent for any task that 
might be set them. 

Of the great number of excursion passengers referred 
to, very large bodies were directed upon certain points. 
For example, there were carried to and from Llandudno, 
during the two days, including ordinary passengers, 
21,000 people, the number of trains run being 182, com- 
posed of 1,822 vehicles. To and from Blackpool, a great 
and favourite resort of excursionists from the industrial 
centres of Lancashire and Yorkshire, the London and 
North Western and Lancashire and Yorkshire Com- 
panies carried on the same two days no less than 
100,000 passengers, for whose conveyance upwards of 
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480 trains were employed, composed of nearly 6,000 
vehicles. 

Such an invading army as this can only be efficiently 
dealt with by means of ample accommodation, judiciously 
laid out, and the most perfect arrangements for work- 
ing, otherwise the result would be a complete deadlock. 
In Plate XXXIII. will be found a diagram showing the 
manner in which the stations and sidings at Llandudno 
are constructed, and it will not, perhaps, be out of place 
at this stage to give some idea of the manner in which 
the accommodation is utilized, as this has a somewhat 
important bearing upon the question of detraining troops 
at the point of arrival. 

It will be observed that there are at that station four 
of the lines which are called platform lines or bays, 
that is, lines which run immediately alongside platforms, 
and these are numbered from i to 4. Two of these, 
Nos. 3 and 4, are reserved for the ordinary traffic, the 
other two, Nos. i and 2, being appropriated on busy 
days entirely to the excursion traffic. The trains, as 
they arrive, come in on the line marked A, and run 
either into No. 3 or No. 4 platform line, as the case 
may be, and as soon as the trains are empty the engines 
propel them backwards over the line A, into the large 
group of standing sidings which is marked B on the 
plan, where they stand for the rest of the day. These 
standing sidings, ten in number, are nearly two miles 
in aggregate length. There is no engine-shed at Llan- 
dudno itself, but there is a large one at Llandudno 
Junction, three miles away, and the engines therefore 
cross to the up main line through the points C, and 
run back to the junction, where they turn, take coal 
and water, and prepare for the return trip. When the 
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time arrives for getting the excursionists away on their 
homeward journey, the engines run from the junction 
as far as the signal cabin, at the south end of the 
excursion sidings, where each one is turned into the 
siding in which its train is standing, and propels it 
forward to one of the platforms, and is ready to go 
away on the up main line as soon as the passengers 
have taken their seats. 

A striking evidence of what great things can be 
accomplished in the way of transport within the space 
of a few hours will be within the experience of any one 
who has happened to be at the Great Northern Station 
at Doncaster on the day of the St. Leger. On this 
great '* day of days " to the good folks of Yorkshire, an 
immense concourse of people is directed upon Doncaster 
from all parts of the country, and by no less than six 
different railway routes, viz., those of the Great Northern, 
Manchester, Sheffield, and Lincolnshire, London and 
North Western, Lancashire and Yorkshire, Midland, 
and North-Eastern Companies, all these people being 
brought to Doncaster and taken back to their homes 
again within the space of a single long day of about 
eighteen hours. The Great Northern Company, who 
own the station, knowing the sort of deluge they have 
to expect, make their preparations accordingly. Don- 
caster being a great locomotive centre of theirs, they 
have there a large number of sidings, used ordinarily 
for locomotive purposes, in connection with the engine 
sheds and shops, and they have also a tolerably exten- 
sive goods yard. By six o'clock in the morning of the 
St. Leger day, all these sidings are cleared out, the 
goods traffic being, for the time being, suspended, and 
each siding is prominently numbered, certain groups of 
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sidings being allotted to the trains of each Company. 
Soon after six o'clock, the long lines of excursion trains — 
many of which have started at midnight — begin to 
arrive, every train carrying on the engine a number 
corresponding to the number of one of the sidings, 
which has been set apart for its reception, and into 
which it runs. For such a mass of people, and for one 
day only, it would be all but impossible to provide plat- 
forms for the trains to run to, and, accordingly, the 
passengers alight without them, on the ballast, and make 
their way by a bridge across the station to the race 
ground. As for the trains, each one remains where it 
is during the day, but the engines get round the car- 
riages by means of convenient crossings, turn on an 
engine turntable, take in fuel and water, and are placed 
in front of the trains ready to go away on the return 
journey. By-and-bye, when the excursionists begin to 
troop back over the bridge, there is no need for con- 
fusion or bewilderment, or enquiries as to where the 
trains start from, for every excursionist knows the time 
his train leaves, knows its number, if he has taken the 
trouble to remember it, and knows also that he will 
find it exactly where he left it in the morning. The 
only drawback to all this is that he has to scramble 
into the train from the ballast as best he can, but race- 
going folks make little difficulty about this. Meanwhile, 
the station, with its platforms, waiting-rooms, and con- 
veniences, is kept quite free from the excursion traffic, 
and the ordinary trains run to and fro as usual. 

On the last St. Leger day, there were carried into 
and out of Doncaster, between morning and night, 
99,000 passengers, who travelled in 216 trains, composed 
of nearly 2,500 vehicles, and yet this enormous number 
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of people were brought together and dispersed to their 
homes again with practically no confusion or delay, 
and with but little interruption to the ordinary traffic. 

It will thus be seen that, with ample accommodation 
and a proper system of roads and sidings, laid out in 
such a way as exactly to provide for the operations 
required, the working of the largest traffic becomes a 
matter of the utmost simplicity, but with inadequate 
accommodation, or injudicious and ill-adapted arrange- 
ments, the wildest confusion is likely to arise, and this 
is the lesson which is to be drawn, for our present 
purpose, from the working of the excursion traffic 
Give an experienced railway superintendent all that he 
asks for in the way of accommodation at both ends, and 
an ample staff, and he will face the biggest " rush " with 
perfect equanimity. 

Our object in describing the mode of laying out and 
working these stations is to impress upon the reader the 
fact that at the point of detrainment of troops, if 
accommodation of the description referred to did not 
already exist, it would be essential for it to be provided. 

Probably, in matters of this kind, one good plain illustra- 
tion is worth a great deal of vague generalization, and 
therefore the writer proposes to show what he, as a rail- 
way manager, after a careful study of the subject, believes 
would be the arrangements it would be necessary to - 
make in order to transport a body of troops, with all its 
materiel of war, to a given scene of operations by rail- 
way within the shortest possible space of time. To 
commence with, it will be assumed that a somewhat 
alarming state of things has arisen, that is, that a 
foreign invader has succeeded in baffling the vigilance 
of our Fleet, and has commenced to land, or is abo;:t to 
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land, troops on the Essex coast, somewhere between 
Shoeburyness and Southend. Mr. Stanhope, in his 
speech on introducing the Army Estimates, in March, 
1890, foreshadowed what our present resources would 
enable us to do in such an emergency, and that by 
utilizing some battalions of Militia we should be in a 
position to immediately place in the field as our first 
line of defence about 110,000 men of all arms, divided 
into three complete Army Corps, leaving the Volunteer 
Army to occupy certain strong defensive positions as 
the second line of defence. It will be assumed that the 
three Army Corps, consisting of regular troops and 
Militia, have been mobilized, and that the object of the 
moment is to concentrate them with the least possible 
loss of time upon the line of Stanford-le-Hope and 
Chelmsford, occupying what is known to military men 
as the Basildon position ; but for our present purpose it 
will be sufficient to consider the movements of one of the 
three Arm)'" Corps, which it will be supposed has been 
mobilized at or near the military centre on Lichfield 
Common and Cannock Chase. Supposing now that the 
writer or any practical railway manager were called 
upon to undertake the task of transporting this par- 
ticular Army Corps to the scene of operations, he would 
probably set about it somewhat in the following manner. 
In the first place, he would endeavour to avoid the 
common error of over-estimating even the greatest 
resources, and taking too sanguine a view of what could 
be accomplished by their means, than which nothing 
can be more fatal to success. If, for instance, it be 
imagined that trains can be made up and despatched 
from a given point every twenty minutes, and it turns 
out in practice that they take half-an-hour to load, the 
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result will be confusion and disaster, but if it be assumed 
that the trains can only be despatched once an hour, 
and it proves that they could be loaded in less than that 
time, the only effect would be that the scheme laid down 
would work with so much the greater smoothness. By 
all means, therefore, let us in all things under-estimate 
rather than over-estimate our resources. 

In considering the problem set before us, the first 
point is to ascertain the limits of the task to be per- 
formed ; in other words, what does an Army Corps 
consist of? So far as one can gather, a complete 
English Army Corps, on a war footing, consists of 
3 Divisions, or 21 battalions of infantry, with 3 regiments 
of divisional cavalry, 9 batteries of divisional field 
artillery, 3 companies of Royal Engineers, 3 reserve 
ammunition columns, 3 companies of the Commissariat 
Transport Corps, and other miscellaneous details, 
together with the Divisional Staff. But, in addition, 
there will be the general Staff of the Army Corps, with a 
brigade of cavalry (3 regiments), 3 batteries of Royal Horse 
Artillery, 2 field batteries, a corps of Royal Engineers, 
and 2 J companies of the Commissariat Transport Corps. 

To sum up all this and to drop, for our present pur- 
pose, the technical distinction between the divisional 
cavalry and artillery and the troops of those and other 
arms attached to the Army Corps, it is found that 
what we have to deal with is as follows : — 
21 Battalions of infantry. 
6 Regiments of cavalry. 
1 1 Batteries of field artillery. 

3 Batteries of horse artillery. 

4 Companies of Royal Engineers with pontoon 

troop and telegraph battalion. 
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6\ Companies of Commissariat Transport Corps. 
7 Field hospitals. 
I Bearer company. 
Military police. 

Postal and Veterinary Departments. 
The whole comprising — 

33,292 Non-commissioned officers, rank and file, 
drivers, servants, &c. 
1,234 Commissioned Officers. 
12,934 Horses and mules of all kinds. 
1,362 Wheeled vehicles, exclusive of gun carriages. 
90 Guns. 

With, of course, a large quantity of personal baggage 
and other impedimenta. 

Looking at a railway map, it will be seen that the 
natural route from Lichfield to the imaginary scene of 
operations is over the Trent Valley Railway to Rugby; _ 
thence viS, Market Harborough to Peterborough, and 
from there over the Great Eastern line by way of Cam- 
bridge. With a view as nearly as possible to give a 
clear run for the troop trains, without interruption from 
the ordinary traffic (supposing that the emergency was 
not yet so great as to necessitate the entire suspension 
of the latter), it would probably be found necessary to 
devote the Trent Valley Railway between Lichfield and 
Rugby and the branch between Rugby and Peter- 
borough exclusively to military purposes, working all the 
ordinary trains from north to south, and vice versA, 
round by way of Coventry and Birmingham, while for 
Peterborough they would have to go round by way of 
Northampton. 

It would be desirable to use for entraining the troops 
two stations, Lichfield and Tamworth, loading the 
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infantry, as far as possible, from one station, and the 
cavalry and artillery and military train from the other, 
so as to keep these separate and avoid confusion. Both 
the stations are of fair size and not deficient in accommo- 
dation for ordinary purposes; but probably, to enable them 
to meet such a strain as would be put upon them, it would 
be necessary to supplement the permanent accommoda- 
tion by erecting temporary platforms and laying down 
temporary sidings, such as could easily be constructed 
in a few hours. It is understood that the troops them- 
selves can entrain and detrain, if need be, without 
platforms, and it is well known to those who are 
experienced in such matters that in the absence of 
regular loading banks, guns and baggage wagons can 
be loaded by means of ramps or inclined planes, which 
can be improvised in a very short time and carried with 
the^trains for use when required, but for loading horses 
there must be proper landings or loading banks, and 
these would be constructed with ballast and old sleepers 
in a few hours. Horses could, however, be unloaded, 
and even loaded in an emergency, by means of portable 
ramps or landings, such as are used by railway 
companies for dealing with cattle at stations where 
there are no proper cattle landings ; and Plate XXXIV 
shows one of these portable landings, and the manner 
in which it would be placed in position and made 
use of. 

While upon the subject of the loading of horses, it 
may be observed that a suggestion has more than once 
been made that the cattle-trucks used for this purpose 
should have the ends made to let down, so that the 
portion of the train composed of these trucks would form 
a continuous platform, the horses being walked from the 
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end of the train to the most forward truck. When the 
first truck was full, the end would be raised to its 
proper position, and the second truck would be filled in 
like manner, and so on, the same principle being 
suggested for the loading of wheeled vehicles. It is, 
however, open to serious doubt whether the method 
suggested would prove to be a practicable one, and, in 
any case, it could not be adopted unless the entire stock 
of cattle-trucks and carriage-trucks throughout the 
country were altered as to their mode of construction, since 
no English railway company constructs its vehicles in this 
fashion. 

It may be mentioned that at the City Station at 
Lichfield the London and North Western Company 
have an important goods station, with every convenience 
for dealing with a large traffic, and no doubt a great 
deal of the heavy baggage and camp equipment, such as 
would not necessarily be carried actually with the troops, 
as well as stores and ammunition, would bs despatched 
from the station in the same way as ordinary traffic in 
time of peace. 

The chief superintendent of the line, with his 
principal assistant, would be present, and direct the 
operations in person, and an ample staff of inspectors, 
foremen, porters, shunters, guards, and others would be 
concentrated upon the spot. The two stations, Lichfield 
and Tamworth, would be connected by telephone or 
telegraph with each other, and with the points of 
detrainment at the other end, and it would be probably 
advantageous for a similar communication to be 
established between all the stations concerned in the 
operation and the Headquarters Staff. 

By the use of the telegraph, an ample supply of 
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rolling stock of all descriptions would be assembled in 
the rear, at Stafford and Crewe, and, in the extensive 
sorting sidings which exist at those places, all the trains 
would be marshalled and made up and forwarded to 
Lichfield and Tamworth as required, care being taken 
not to block up those stations with empty trains before 
they were wanted, but at the same time always keeping 
one or two in reserve, so as to guard against any 
momentary hitch in the arrangements for supplying 
them. 

It would be desirable to make up long trains, consist- 
ing of from twenty-five to thirty vehicles, and run them 
at a moderate rate of speed, say twenty-five miles an 
hour, including two or three necessary stoppages on the 
way, and to haul such heavy weights, at even so low a 
rate of speed, it would be best to employ the largest and 
most powerful type of goods or coal engine. The 
principal object in running such heavy trains would be 
to preserve the tactical units complete as far as possible, 
as it can easily be imagined that if this were done, it 
would save a vast amount of confusion and delay. For 
instance, it is not possible to carry an entire battalion of 
infantry, with all its baggage, horses, and vehicles, by 
one train, but each battalion could be taken by two 
trains, the two following each other at a short interval, 
say of fifteen minutes, so that, practically, they would 
arrive at their destination together, could be detrained 
as a whole, and march away from the station to their 
camping-ground with all their belongings as a complete 
battalion. 

In the same way each battery of artillery would be 
carried by two trains following each other at the same 
interval, but the cavalry would be less easy to deal with. 
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as, probably, each regiment would require more than 
four trains, that is, two regiments would occupy about 
nine trains, and all that could be done would be to 
proceed methodically, that is to complete the sending 
away of one entire regiment before commencing on a 
second. Of course the military authorities would assist 
in this, and in the avoidance of confusion and over- 
crowding, by marching the troops to the points of 
entrainment in proper order, and not before the trains 
were ready for them, the latter being a point of great 
importance. 

The necessity for long trains being admitted, the low 
rate of speed becomes imperative, and it is equally 
obvious that the most powerful type of engine must be 
employed. 

Another point to be borne in mind is that each 
engine must carry with it a sufficient supply of coal to 
last it on the return, as well as the outward, journey, as 
there will probably be no facilities for re-coaling at the 
other end. It would be best for the same engines and 
engine-drivers to work the trains throughout, the Great 
Eastern Company providing pilotmen to join the trains 
at Peterborough, as the North Western drivers would 
not be familiar with the lines and signals. 

About forty men could be placed in each vehicle as 
an average, but every vehicle should be conspicuously 
lettered to show the number of men who should occupy 
each compartment, so as to avoid confusion. Third 
class carriages would be used as far as possible, but 
failing these, we should fall back upon second class 
carriages or what are called composites, and seeing that 
the men would take with them into the carriages their 
kits and accoutrements^ forty men per vehicle is 
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probably as many as could be reckoned on. The 
Officers* chargers would travel in horse-boxes, but the 
troop-horses and baggage animals would be loaded in 
covered cattle-trucks, about six or seven in a truck, each 
animal being secured by the head, and the ends of the 
wagons being protected with sheets. The guns and 
baggage-wagons and other vehicles would be carried on 
low-sided carriage-trucks. 

So far as can be judged from a very careful calcula- 
tion, it is believed that the entire Army Corps, with its 
complete equipment, could be carried in about 150 
trains such as have been described, and it would n jt be 
safe to assume that these trains could be despatched at 
one end or received and liberated at the other end at 
less intervals than one hour for each train, except that, 
as has been said, in the case of infantry, two trains 
could depart each hour, following each other at a short 
interval of, say, fifteen minutes. This calculation, of 
course, only represents an average, for it is said by those 
who have had practical experience in such matters, that 
while half a battalion of infantry can be entrained in 
about twenty minutes, a train of cavalry, owing to the 
restiveness and nervousness of the horses, will some- 
times occupy considerably over an hour. 

With the block telegraph system in operation there is 
no difficulty in passing trains over a railway at intervals 
of five or ten minutes ; but the measure of the capacity 
of the line is of course the rate at which the trains can 
be got ready and despatched at one end, and unloaded 
and released at the other end ; it will, therefore, only be 
assumed that by using two stations at each end, and 
working both by night and day, we should succeed in 
transporting the whole body to the scene of operations 
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within seventy-two hours, or, roughly speaking, within 
three days; that is to say that — the distance being 
about 186 miles — the first train would arrive in eight 
hours, and the remainder at the rate of two per hour — 
one at each station — or, in the case of infantry, four per 
hour, or two at each station. Of course this is assuming 
that the railway companies, by utilizing all the resources 
at their command and by employing a system of reliefs 
with regard to the staff, would have no difficult}'' in 
carrying on the operations continuously, both by day 
and night, until the whole task was accomplished. 

In a journey of this length probably two stoppages 
would be required, one of which would be of sufficient 
duration to enable the troops to be supplied with food 
and the horses with forage and water. The trains 
should not all stop at the same places, but should be 
alternated so as not to overtax the resources provided 
at any one point of stoppage ; for instance, if the first 
train made its principal stoppage at Market Harborough, 
the second would make it at Peterborough, and so on. 
The arrangements at these stopping places would, of 
course, be undertaken by the military Officer who it has 
been suggested should be appointed for each group or 
district of railways to attend to the wants of the troops 
and horses in the matter of food, forage, and water en 
route^ and he would require to have at his command a 
staff of helpers and all the necessary appliances. 

But now, supposing that all the arrangements for 
entraining the troops are matured and work smoothly, 
and that the trains safely reach their destination at the 
hours appointed, we approach the most difficult part of 
the problem — and yet the one upon which most 
depends. At such stations as exist at or near the 
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assumed scene of operations, it is not to be expected 
that permanent sidings, platforms, landings, and other 
accommodation of the character required to conduct 
such extensive operations would be found existing, and 
it would be necessary to supply the deficiencies by works 
of a temporary nature, but carefully planned, so as to 
meet all the requirements of the business in hand. 

It will not be forgotten that three Army Corps have 
been supposed to be making their way simultaneously 
to the proposed line of defence, while we have only been 
concerning ourselves with the movements of one ; but it 
would be a matter of the first importance to fix upon 
different stations for the detrainment of the three Army 
Corps, as any attempt to concentrate them all at one or 
two stations could only result in a complete dead-lock. 
It would therefore be necessary to appropriate Brent- 
wood and Chelmsford stations for the detrainment of 
the Army Corps coming from Lichfield, leaving a 
second, which would probably be coming from the 
direction of Aldershot, to be dealt with at the various 
stations on the Tilbury and Southend Railway, and the 
third, coming probably by the East Coast lines, at some 
other Great Eastern Stations in the district, such as 
Ingatestone and Shenfield. In detraining it would be 
essential to preserve the same distinction as at the point 
ofentrainment, appropriating one of the two stations to 
cavalry and artillery, and the other, as far as possible, 
to infantry. The same class of superior officials and the 
same ample staff of foremen, porters, shunters, &c., 
would be required as at the point of departure ; but the 
first and most important step to be taken would be at 
the very outset to despatch to the places of detrainment 
a staff of platelayers, artisans, and labourers, with an 
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ample supply of rails, sleepers, points, and crossings and 
other materials, so that they might, as quickly as pos- 
sible, and working night and day, provide all that was 
necessary in the way of temporary landings and plat- 
forms for unloading guns, baggage, stores, and horses, 
and sidings into which the numerous trains might run 
with convenient crossings to enable the engines to run 
round the carriages and draw out the empty trains for 
the return journey. Sufficient siding room should also 
be provided for standing a certain number of empty 
trains in the vicinity, which should be kept on hand in 
the event of their being required for the conveyance of 
the sick and wounded to the rear. Another important 
requirement would be to establish at a convenient point 
on the railway, near the camp, a large temporary goods 
station, with unloading banks, sidings, steam cranes, and 
cart approaches, so as to deal in the most convenient 
manner with the supplies of goods, ammunition, and 
stores, which would be daily coming to the front so long 
as the Army was in the field. Probably for this purpose 
there would be nothing more suitable than the tem- 
porary arrangements which it is customary for the 
railway companies to make in connection with the 
meetings of the Royal Agricultural Society from year 
to year. 

It would also be necessary for the engineers to make 
sure of an adequate supply of water for the locomotives 
and for other purposes; and, if this did not already 
exist, it would be absolutely essential to meet the defi- 
ciency by running a temporary service from the nearest 
available source. 

All the sidings, landings, and other conveniences 
should be located, not, perhaps, necessarily actually at 
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the stations which have been named, but as near to them 
as possible, and on level ground adjoining the railway, 
so as to avoid extensive earthworks, and thus minimize 
the labour and loss of time. For carrying on the work 
during the hours of darkness it would be found advan- 
tageous to use the " Wells " light — a patent, by means 
of which a powerful light is obtained from crude petro- 
leum or shale oil. This is commonly used now by 
railway and other contractors for carrying on their works 
during the night. 

On the arrival of a troop train at the point of detrain- 
ment, the energies of all concerned would at once be 
concentrated upon the purpose of unloading the horses, 
baggage wagons, &c., with the least possible loss of 
time, and the troops should be formed up and marched 
off the ground as quickly as possible, so as to leave the 
way clear for the arrival of the next train. The engine 
would meanwhile have taken in fuel and water, and got 
round the train so as to be ready to start back with it as 
soon as it was empty. 

It will have been gathered that the difficulties most 
to be feared are those connected with the deficiency of 
permanent accommodation at the points of detrainment, 
but, no doubt, by the display of energy and determina- 
tion on the part of all concerned, and by the lavish use 
of the large resources which would undoubtedly be at 
command, these difficulties would be overcome, and the 
task would be accomplished with promptitude and 
efficiency. 

The writer has thus attempted, very briefly, and 
perhaps very imperfectly, to give a mere outline sketch 
of what he conceives would be the proper way in which 
to carry out such an operation as that which has been 
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contemplated. As it stands, it is of course a mere 
skeleton, and numberless details would require to be 
considered and filled in — difficulties, some of them quite 
unforeseen, would doubtless arise from time to time, 
and would have to be met and overcome ; but what has 
been said will perhaps suffice to indicate the magnitude 
of the task which would have to be undertaken, and the 
careful and methodical arrangements which would be 
necessary in order to avoid confusion and disaster. It 
may also serve to demonstrate that it would be an act 
of worse than folly, at such a crisis, to dream of taking 
the management of the railways out of the hands of 
the skilled experts who have passed their lives amidst 
the practical working of them, and placing it even 
partially under the control of military men, who, at 
best, can only possess a theoretical knowledge of the 
subject. The object of localising the operations, and 
assuming a certain state of things has been merely to 
make the matter more intelligible, but it will, of 
course, be understood that what has been laid down 
as necessary for the transport of an Army Corps from 
Lichfield to Chelmsford would be equally applicable to 
the movement of a similar body of troops from one 
point to another anywhere within Great Britain. 

Of course, in the event of this country being engaged 
in warfare on the continent of Europe, or elsewhere 
abroad, either independently or in conjunction with some 
other power, the advantages which in a war of defence 
would be derived from the perfection of our railway 
system would no longer be available, or if they existed, 
they might be used against us. For instance, when 
the Germans invested Paris in the war of 1 870-1, not 
only did they avail themselves of the railways around 
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the city, but they took possession of the extensive loco- 
motive works of the Northern of France Railway, and 
were thus enabled to repair the rolling stock and plant 
required to work the railways of which they were in 
possession, even seeking out and impressing into their 
service many of the artizans employed in the works, 
although it must be said to their credit that they honour- 
ably paid these men for their labour. Mention of this 
tact recalls a somewhat amusing incident related to the 
writer by M. Banderali, the able Locomotive Superin- 
tendent of the Northern of France Railway, and which 
was a striking proof of the extent to which the courtesies 
of nations are sometimes displayed in modern warfare. 
M. Banderali occupied a comfortable and well-furnished 
residence at St. Denis, and when, on the approach of the 
German army, he was forced to retreat with the 
Northern army to Lille, taking with him, as far as 
possible, the rolling stock and other personnel of the 
railway, he had no time to dismantle his house, or 
remove any of his goods and chattels. He accordingly 
left behind him a letter addressed to any officers of the 
German army who might be quartered in his house, 
politely begging them to make free use of everything 
they found there, but expressing a hope that they would 
do as little damage as possible. But the Teuton was 
not to be beaten in courtesy by the Gaul; for on M. 
Banderali's return, after the evacuation, he found every- 
thing just as he had left it, and upon the piano in his 
drawing-room was a volume of Schubert's songs sub- 
scribed to their courteous, though involuntary, host by 
the officers of the German army who had been his 
guests ! 

Colonel H. M Hozier, who recently read a paper 
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before the members of the Royal United Service Insti- 
tution on the "Equipment and Transport of Modern 
Armies," enlarged upon the importance, to military 
commanders, of having the control of an efficient rail- 
way corps able to move with an army, to construct or 
repair railways in advancing, and to dismantle and 
break them down when necessary to cover a retreat. 
There is no doubt that in such a case, it would be of 
the greatest assistance to those who were conducting 
such operations, to be able to command the services not 
only of trained Engineer officers, but of artificers, engine 
drivers, firemen, and men of all the various crafts 
connected with the making, repairing, and working of 
railways ; and it is satisfactory to add that the need of 
such a body of men has not been lost sight of by the 
War Office, and that the nucleus of a force of the kind 
has already been formed. At the locomotive works of 
the London and North Western Company at Crewe, 
where something like 6,000 men are employed, a Volun- 
teer force was embodied in the early part of the 
year 1887, under the title of the 2nd Cheshire 
(Railway) Engineer Volunteers, which comprises 
at present an effective force of 642 men, of whom 
24 are officers, 519 are non-commissioned officers 
and men, and 99 are first-class Army Reserve 
men who are employed in the works, and are attached 
to the corps as supernumeraries. The corps is com- 
posed almost entirely of men who, in their ordinary 
avocations, are smiths, fitters, firemen, etc., and they are 
undergoing, in addition to the ordinary infantry drill, a 
course of instruction in military engineering. The 
corps having been incorporated upon the ordinary 
volunteer principle, is at present only liable to be called 
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out in case of invasion, but such men as these would be 
invaluable in case of a war on the continent, or elsewhere, 
in which we might be engaged, and the War OfBce^ 
recognising this fact, have arranged that a certain pro- 
portion of the men comprising each company should 
enlist in the Royal Engineers, as a matter of form, for 
one day, and then be placed in the first-class Army 
Reserve for six years, in which case they would receive 
pay, and their services would be available in case of 
need either at home or abroad. A considerable number 
of men have already come forward, and if the move- 
ment proves successful, the example will doubtless be 
followed in other large railway works throughout the 
country. 

The Crewe Volunteers were reviewed by H.R.H. the 
Duke of Cambridge, on the occasion of his opening 
the Crewe Park, on the 9th June, 1888, when he com- 
plimented them very highly on their efficiency, and 
spoke of their probable value to the country in the 
event of war ; at the same time expressing the hope 
that the example so well set at Crewe would be followed 
elsewhere. 

Note. — Since the foregoing chapter was written, the author has 
published an article which appeared in the United Service 
Magazine of April, 1892, in which he has demonstrated how, in 
an extreme emergency, such as a sudden invasion, it would be 
practicable, by stopping ordinary traffic, using duplicate routes, 
pushing forward the fighting strength and guns, and leaving all 
heavy baggage and equipment behind, for an army of 90,000 men 
to be concentrated upon a given line of defence well within forty^ 
eight hours. — Editor. 
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CHAPTER XVIII. 
Recent Progress in Working and Management. 

In the world of railways there is no such thing as 
finality. To a visitor from another planet, at this end 
of the nineteenth century, the wonderful organisation 
of a great English railway, bending to its own uses all 
the resources of modern science and of civilisation, 
might well appear to represent something like the 
perfection of means to an end ; but the world does not 
stand still, neither do the railways. Every fresh dis- 
covery, every new invention, every new idea, is pressed 
into their service, either to improve their working or to 
effect economy; and, as an illustration of this fact, it 
may be mentioned that, while the horseless carriage, or 
motor-car, the latest child of science, is still in its 
infancy, one railway company at least is already 
experimenting with it as a substitute for the ordinary 
parcel cart. 

Bearing in mind this tendency to continual change 
and improvement, it becomes obvious that any book 
which purports to give some description of the means 
adopted for working an English railway stands in need 
of constant revision to keep it abreast of the times, for 
what is perfectly true to-day may be obsolete in a year 
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or two. Inventors and experts of all kinds are con- 
tinually experimenting, inventing, and discovering, and 
the would-be historian of their achievements toils 
panting in their rear. 

The object, therefore, of the notes which follow is — 
without, for the present, reprinting the whole of the 
book — to record briefly the changes which have taken 
place since the fifth edition was issued, in 1894, shortly 
after Sir George Findlay's lamented death. 

The Staff (Chapter III.) 

Superannuatiofi. — In Chapter III. an account is given 
of the Superannuation Fund, established in 1853, for 
the benefit of the salaried officers and clerks of the 
London and North-Western Company, but the advan- 
tages of this fund have since been greatly improved. 
For many years past, the members, and even the 
Company's chief officers, had felt strongly that, having 
regard to the enormous accumulated balance of the 
fund, amounting at the present time to not far short of 
a million sterling, and to the fact that, although the 
fund had been in operation for forty-five years, the 
income was sufficient to cover the present outgoings 
without touching the balance, the time had arrived 
when the benefits might with safety be increased. The 
official actuaries, however, could not be induced to take 
the same view, and for a long time the agitation 
proceeded without tangible result. At length, in the 
year 1896, the directors boldly cut the knot by sanc- 
tioning an increase in the benefits, practically, if not 
legally or ostensibly, upon their guarantee; and the 
substantial nature of this increase may be gathered by 
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a comparison of the following table, which has been in 
force since April 1896, with the one which appears at 
page 76 of this edition : — 
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It will be seen that an individual joining the service 
as a lad of 14 or 1 5, and retiring at the age of 60, will 
in future be entitled to a pension equal to considerably 
more than his average salary during the period of his 
membership. 

Insurance Fund, — The coming into operation of the 
* Workmen's Compensation Act of 1897' has entirely 
revolutionised the relations between the railway com- 
panies and their wages staff in respect of accidents 
occurring to the latter in the discharge of their duties. 
The Employers' Liability Act of 1880 provided for an 
injured man being compensated by his employer in 
cases where the accident was due to the employer's 
neglect, but not otherwise ; and under this law very 
few cases could be brought home to the employer. At 
p. 77 is given some account of the London and North- 
western Insurance Society, to which the men paid a 
small subscription, the Company contributing largely, 
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and the men receiving, in case of injury while on duty, 
a weekly allowance during disablement, and a sum 
payable to their families in case of death. The men 
accepted the benefits of this Society in lieu of their 
rights under the Employers' Liability Act, and, in fact, 
contracted themselves out of the Act. The Workmen's 
Compensation Act altogether changed the position of 
affairs, for it provided that a man injured or killed on 
duty should be compensated (or his relatives should be 
so compensated, as the case might be) whether the 
employer was to blame or not, unless there was wilful 
neglect or misconduct on the part of the man ; but, on 
the other hand, the Act did not provide for cases in 
which disablement continued for less than two weeks. 
Most of the railway companies, the London and North- 
western included, decided, in this new state of things, 
to accept their liability under the Act, and to make no 
attempt to contract the men out of it, although the Act 
afforded a loophole for doing so ; and accordingly the 
North- Western Company's Insurance Fund came to an 
end. At the request of a large majority of the men, 
however, a new Society was constituted under the same 
title, which is supported entirely by the men's own 
contributions, and membership of which is no longer 
compulsory. The men subscribe 2d, or 3d, per week, 
thus becoming first or second class members at their 
option ; boys at wages of less than 12s. per week 
subscribing id, per week. In cases of disablement 
lasting not more than two weeks, for which the Act does 
not render the Company liable, the Society pays first- 
class members 24J. per week, second-class members i6s., 
and boys Ss, Besides this, in cases lasting more than 
two weeks, the Society supplements the compensation 
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payable by the Company under the Act to the extent 
of 9^., 6^., or 3^". per week, according to class. The 
reason for this latter provision is that, in cases of 
temporary disablement, the amount of compensation 
payable under the Act is not equal to the allowance 
formerly paid by the Insurance Society, and the men 
desired to make it equal in this way. There is, never- 
theless, a provision in the rules that the allowance from 
the Society and the compensation payable by the 
Company are not in the aggregate to exceed the man's 
ordinary weekly wages, this stipulation being consi- 
dered necessary in order to avoid any inducement to 
" malingering." 

Permanent Way (Chapter IV.) 

Metal Sleepers, — At page 94 (Chapter IV.) it was stated 
that some years ago the experiment was tried on the 
London and North- Western Railway, of laying down a 
certain number of steel sleepers, but that a sufficient 
length of time had not elapsed to fairly test their dura- 
bility. It may now be stated that up to the end of 1888 
about 100,000 steel sleepers were laid down, but about 
half of these have been since taken up, and the re- 
mainder will be replaced by timber sleepers as fast as 
they wear out. The average life of a steel sleeper under 
a main line of rails over which heavy trains pass at a 
high rate of speed is found to be not more than about 
8^ years. On branch lines, where the traffic is lighter, 
they last on the average about ii^ years, while in some 
exceptional places, where the atmospheric conditions are 
unusually favourable, they may last a few years longer ; 
but seeing that the life of a wooden sleeper is twenty 
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years or thereabouts, that its first cost is less than that 
of a steel sleeper, and that it costs less to maintain, it 
may be taken that the result of the experiment of using 
steel sleepers has not been very favourable. The Lon- 
don and North- Western Company, at any rate, have no 
intention of pursuing it further. 

Signals and Interlocking, — One of the most important 
developments in railway working is in connection with 
the working of the points and signals, for it amounts to 
nothing less than the substitution of electric power for 
manual power for effecting the necessary movements of 
the levers. This system, in various forms, has been in 
use on some of the railways in the United States for 
some time past, but the London and North-Western 
Company have recently been experimenting with it to 
some small extent, and it is shortly to be applied by 
them on a scale of considerable magnitude at Crewe. 
Very extensive works for the rearrangement and en- 
largement of the Crewe station, sidings, and junctions, 
are now in progress ; and when these are complete, it is 
intended that a system of electric power working shall 
be applied to the whole of the sixteen signal cabins at 
Crewe, containing in all about 1,250 levers. 

The power is generated in the ordinary way by a 
steam engine and dynamo, and the same installation 
can of course be utilised for the production of the elec- 
tric light for lighting the station and shunting yards. 
The points are worked by electro-motors and the signals 
by electro-magnets ; small levers are introduced into the 
cabin, which are mechanically interlocked, and by a 
suitable arrangement of carbon switches the electric 
current is transmitted from the interlocking apparatus 
to the motors and magnets as required. 
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The advantages of the system are obvious, and are 
very great at a large and busy station, where several 
cabins are required. Many thousands of movements 
of the levers are necessary within twenty-four hours, and 
many of these levers, actuating points and signals at a 
distance, involve great exertion on the part of even a 
powerful man to pull them over. On the other hand, 
by the power system, the levers can be manipulated by 
a child, like the stops of an organ, so that the saving in 
manual power is enormous ; besides which the power 
levers can be worked so much more quickly that one 
man can, with ease, perform the work which would 
otherwise require the services of three men. There is, 
also, a considerable gain in space, for while a manual 
locking frame containing, say, 60 levers, is 30 feet in 
length, an electric power frame of equal capacity would 
only be about 9 feet in length, so that the work is more 
concentrated. This saving of space would be a great 
advantage in a signal cabin, like the one which controls 
the entrance to Euston Station, for example, which con- 
tains no less than 288 levers, this being the largest 
locking frame ever constructed at the Crewe works. 
There is no doubt that the important experiment which 
is about to be tried at Crewe will be followed with the 
greatest interest by railway engineers throughout the 
United Kingdom. 

Rolling Stock— Engines (Chapter VII.) 

At page 184, an Appendix to Chapter VII. gives in a 
tabulated form the details of construction of the various 
types of engine in use on the London and North- Western 
Railway. Since the issue of the fifth edition, this ap- 
pendix has been revised, and now includes particulars of 
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and from Leeds to York and Selby, and with the addition of a 
short branch from Sheffield to Rotherham, this was all. Scotland, 
Wales, Ireland, Devon and Cornwall, and the Eastern counties 
were a blank, and the mountains of Wales and the highlands of 
Scotland must have been almost as much a terra incognita to the 
average Englishman as in the days of Rhoderick Dhu and 
Cadwallader. 

A few illustrations, taken at random from this record of the 
time-tables of the past, will afford some idea of the extent of the 
accommodation provided in those days on the railways which did 
exist, as compared with what the public enjoy to-day. 

Between Liverpool and Manchester there were eleven trains 
each way per day, but five of these in each direction were restricted 
to first-class passengers. The time occupied is not stated — ^pro- 
bably it could not be guaranteed — ^but it was something like an 
hour and a half. The London and North-Westem Company are 
now running about twenty express trains a day, in each direction, 
and the Lancashire and Yorkshire and Cheshire lines Committee 
an even greater number by each of their lines, the journey being 
performed in about forty minutes. 

Between Birmingham and Liverpool there were, at that time, 
seven trains in each direction, while now there are thirteen ; and 
whereas in 1839 the journey, even by the first-class and mail trains 
occupied four hours, and by the second-class trains five hours and 
a quarter, it is now performed in about two hours and a half, or 
two hours and three-quarters. The fares were 21s. first-class, and 
17s. second-class ; but now the first-class traveller pays only 13s., 
the second-class los., and the third-class 7s. 6d., while other fares 
have been correspondingly reduced. 

Between London and Birmingham, although there were in 1839 
nine trains per day in each direction, three of these were restricted 
to first-class passengers, and even these latter were five hours and 
a half performing a journey that is now accomplished in two hours 
and three-quarters, while the mixed trains — that is, those which 
carried second-class passengers — ^took six hours. At this period, 
it will be seen, the passengers who paid the higher fares gainea 
not much in speed, but a good deal in comfort. The first-class 
coaches held four or six passengers inside, according to the amount 
of fare paid. Thus, the first-class single fare from London to Bir- 
mingham was 30s. if the passenger travelled in a carriage holding 
five other passengers, but if he liked to pay 2s. 6d. more, or 32s. 6d., 
he could travel in a carriage holding four passengers only, so that 
he got more space for the extra money. The second-class carriages 
were closed and protected from the weather at night, but by the 
day trains they were open at the sides, without divisions, linings, 
or cushions, although the fact is carefully noted in the time-tables 
that " each carriage carries a small roof lamp by day and night." 
The second-class fare was 20s. by day and 25s. by night, the third- 
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This class of engine is principally used in working 
the heavy express passenger trains between Crewe and 
Carlisle. 

7-FEET Four-wheeled Coupled Compound 
Passenger Engine, "Black Prince." 

This engine was built from the designs of Mr. F. 
W. Webb in July 1897, and differs in one or two points 
from other compound engines previously built at Crewe. 
It has two high- and two low-pressure cylinders, all 
being in line and driving on to one axle, this axle being 
coupled to the trailing axle behind the firebox. The 
leading end of the engine is carried on a double radial 
truck, the centre of which is fitted with the radial 
box and central controlling spring. This arrangement 
permits of i inch side play, and gives greater freedom 
to the truck when passing roupd curves than is possible 
in the ordinary type of bogie with a rigid centre pin. 
Another distinctive feature of this engine is the method 
devised for working the slide valves, two sets of valve 
gear only being required for working the four valves. 
This is accomplished in the following manner : — 

The valve motion used is Joy's, which is applied to 
the low-pressure cylinders in the usual way. The valve 
spindle of the low-pressure valve is prolonged through 
the front of the steam chest, and on the end of this 
spindle a cross-head is fixed, having a loose phosphor 
bronze bush, which is free to turn in the cross-head. 
This cross-head engages with a lever of the first order, 
which is pivoted in such a position as to give the 
necessary length of travel to the high-pressure valve, 
the pivot being firmly secured to the frame of the 
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engine. The opposite end of this lever engages with a 
cross-head fixed to the front end of the high-pressure 
valve spindle, which thereby receives its motion from 
the low-pressure valve spindle. Thus only one set of 
motion is used for working the two valves. An important 
object which has been aimed at in the design of this 
engine has been to get all the bearing surfaces as large 
as possible throughout. 

This engine ran its first trip on August 2, 1897, and 
on the following October it commenced running on 
alternate days the " Up Dining Saloon Express," which 
left Crewe at 5.2 P.M., running through to Willesd^n 
without a stop, a distance of 152 J miles, and returning 
to Crewe the same night with the " Scotch Sleeping 
Saloon Express," leaving Euston at 11.50 P.M., running 
through to Crewe without a stop. 

4 feet 3 inches elght-wheeled compound 
Goods Engine. 

This class of engine was designed principally for 
working the heavy mineral traffic over the South Wales 
District, but it is now also largely used in working the 
ordinary goods traffic. 

The first engine was built in 1893, and has three 
cylinders, two high-pressure and one low-pressure, all 
placed in line and bolted together, the low-pressure 
being placed immediately under the smoke box, and 
the high-pressure cylinder on each side outside the 
frames, the steam chests being within the frame. 

All the cylinders drive on to one axle, the second 
from the front, the two high-pressure cylinders being 
connected to crank pins in the wheels set at right angles 
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to each other, the low-pressure being connected to a 
centre crank set at an angle of 135° with the high- 
pressure crank pins. 

The ordinary curved link motion is used for the 
high-pressure cylinders, and for the low-pressure Mr. 
Webb's single eccentric motion is used. 

In April 1894 some interesting trials were made 
with one of this class of engine, and another exactly 
similar in all other respects, except that it was non- 
compound. The trials consisted in running trains, each 
composed of fifty-two loaded coal wagons, and three 
brake vans, between Crewe and Stafford, the total 
weight of each train being as nearly equal as possible, 
viz. 69s tons 13 cwt. 2 qrs. 14 lbs. for one, and 690 tons 
16 cwt. I qr. 21 lbs. for the other. 

The results of the trials, which were very carefully 
carried out, were distinctly in favour of the compound 
engine, and since that time large numbers of this class 
of engine have been built. 

Rolling Stock— Carriages (Chapter VIII.) 

Dimensions of Cm-riages. — In Chapter VIII. it is 
stated that the longest carriages in use on the London 
and North-Western Railway, at the time this chapter 
was written, were 42 feet in length ; but these com- 
paratively modest dimensions have since been left far 
behind, for railway carriages, like ocean steamships, 
exhibit a tendency to get larger and still larger. The 
North- Western Company have now in use about 1 50 
carriages which are 45 feet in length, and about 250 
which are 50 feet long ; besides which they have a 
considerable number of dining and sleeping saloons 
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which are no less than 65 feet 6 inches in length. 
Upwards of 500 so-feet carriages are now being built, 
and it may be assumed that this length will be for the 
present taken as the standard for the North- Western 
Railway. 

These long vehicles are built on bogie frames, and 
their greater weight and increased dimensions are found 
to ensure smoother and easier riding, and greater 
stability in the train. 

Heating of Carriages, — At page 188 a description 
is given of the system of warming the carriages during 
the winter by means of foot-warmers, hitherto generally 
in use on all railways. But it seems probable that this 
device, which was doubtless of a somewhat primitive 
character to be in use at the end of the nineteenth 
century, will, before long, be completely superseded on 
the railways of the United Kingdom. Most of the 
principal companies have, during the last three or four 
years, been experimenting with various systems of heat- 
ing the carriages by means of steam from the engine. 
The system which has found favour upon the London 
and North-Western Railway is known as the " Consoli- 
dated Direct Steam-Storage Heating System," in which 
the apparatus made use of comprises two cylinders, one 
within the other, with an air space between the two, 
the inner chamber being filled with acetate of soda. 
One of these double cylinders is placed under the seat 
of each compartment, and the whole are connected by 
a steam pipe running the length of the train, with 
couplings between the carriages, so that steam can be 
injected by the engine by means of the main pipe 
throughout the train, and into each cylinder. The 
steam is admitted into the space between the outer and 
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inner chambers, and part of it is at once radiated from 
the outer surface of the cylinder to warm the carriage, 
while the remainder is absorbed and held in storage by 
the acetate of soda in the inner chamber, so as to main- 
tain the temperature of the compartment when steam 
is not being injected by the engine. 

Up to the present time the London and North - 
Western Company have about 650 carriages fitted with 
the steam-heating apparatus, and its application to the 
whole of their stock is probably only a question of time. 
The experience gained as the result of the experiment 
is wholly favourable, and the increased comfort of the 
steam-heated carriages during cold weather seems to be 
greatly appreciated by the travelling public. 

Lighting of Carriages, — In Chapter VIII. something 
has been said as to the probability that electric lighting 
would, sooner or later, supersede all other means of 
lighting railway carriages, and particulars have been 
given of certain very tentative experiments made by the 
London and North-Western and other companies in 
that direction. Since these lines were written, the 
question has almost passed out of the region of experi- 
ment, and the electric lighting of trains is rapidly 
becoming an accomplished fact. The system which 
the London and North- Western Company have com- 
menced to adopt, and are gradually extending, is that 
known as " Stone's," in which the electric current is 
generated by the motion of the vehicle, acting upon a 
dynamo connected with the axle of one of the wheels^ 
the apparatus being self-contained in each vehicle. 
Each carriage carries, also, an accumulator, which stores 
the excess of current for use when the vehicle is 
stationary. The light compares very favourably with 
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gas, and as the cost is little, if at all, in excess of the 
cost of gas, the change is one which will probably 
become general in course of time. 

The Working of the Trains (Chapter X.) 

Fog Signalling, — In Chapter X. (pp. 216-221) an 
account has been given of the system of fog signalling 
adopted on English railways, and some idea perhaps 
has been conveyed of the difficulties under which the 
necessary operations are carried on, and the hardship 
and danger to be encountered by the men engaged in 
conducting them. During the last few years, however, 
a very ingenious and useful apparatus has been brought 
into use on the London and North- Western Railway 
for carrying on fog signalling by mechanical means, 
with a minimum of risk to the men employed, and in 
such a way as greatly to diminish the expense, while 
reducing the amount of delay to the trains. This 
apparatus, which is the invention of Mr. E. Woodhead, 
a gentleman engaged in the engineering department of 
the London and North- Western Railway, consists of a 
frame and levers, which can be fixed in any convenient 
and safe spot by the side of the line, and an arrange- 
ment of cranks and rods, by means of which the fog- 
signalman can cause the detonators to be placed on the 
rails and taken off again at will without leaving the spot 
where he is stationed. The apparatus is, of course, 
specially valuable at places where there are three or 
four or more lines of rails to be crossed, because it was 
at such places that the greatest amount of risk was 
formerly incurred by the fog-signalmen ; but apart from 
the question of safety, many advantages are claimed 
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for the invention, the principal amongst them being the 
following : — 

(1) If the semaphore signal goes to "danger," and 
a detonator is placed on the line, but the semaphore 
drops just as a train is due to pass, the detonator can 
be removed in an instant. Under the old system the 
man would not have had time to remove the signal, or 
would not have run the risk, and it would have been 
uselessly exploded, and would have unnecessarily de- 
layed the train. 

(2) There is less delay to the trains, because they 
are only brought to a stand if it is really necessary, 
i.e. if the signal is actually at danger when they reach 
it. Under the old plan they were frequently slowed 
down unnecessarily, merely because there was not time 
to remove the detonators. 

(3) Economy in detonators, because they are only 
exploded when actually required, and may be put on 
the line and taken off again many times before being 
destroyed. 

(4) Economy in staff, for one man can " fog " two or 
more lines of rails from the side of the line. 

A record which was taken of the working of a couple 
of these machines at the north end of Willesden station 
during five days of continuous fog, showed that in the 
period in question detonators were placed on the lines 
884 times, but only on 174 occasions were they exploded, 
for on the remaining 710 occasions the semaphore arms 
dropped, and the detonators were removed before trains 
approached. During the same period there were 
upwards of a thousand occasions on which, under 
ordinary circumstances, the fog-signalmen would have 
had to cross the intervening lines of rails to place in 
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position or remove the detonators, but were saved the 
necessity of doing so by the use of the apparatus. 

There are at the present time upwards of 400 of 
these machines in operation on the North- Western 
system, and their use is being gradually extended. 

The Relation of the State to Railways 
(Chapter XIV.) 

Powers of the Board of Trade. — The tendency of 
modern legislation, as affecting the railways of this 
country, is to confer upon the Board of Trade and the 
Railway Commissioners increased powers of interference 
with the working of the lines and the responsibility of 
the executive. This fact has been recently exemplified 
by the passing of an Act entitled the " Railway R^fula- 
tion Act, 1893," which was an Act to amend the law 
relating to the hours of labour of railway servants. 
The passing of this Act was the outcome of the sitting 
of a Parliamentary Committee appointed in 1891 to 
consider certain allegations of systematic overwork on 
railways, and while the Committee in their report agreed 
that a general charge of this nature could not be sus- 
tained, it appeared there were some cases (chiefly on 
the minor railways) in which sufficient effort had not 
been made by the companies to keep the hours of the 
men within reasonable limits. 

The Act of 1893 provides that if it be represented 
to the Board of Trade that the hours of duty of any of 
the servants of a railway company are excessive, the 
Board of Trade shall enquire into the allegation, and if 
they find reason to believe that there is ground for the 
complaint, they may call upon the company concerned 
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to submit a revised schedule of hours for the servants in 
question, such as will, in the opinipn of the Board, 
bring such hours within reasonable limits. If the rail- 
way company fail to comply, the Board of Trade, if they 
think fit, may report the facts to the Railway Com- 
missioners, who will go through the same procedure as 
regards calling for a revised schedule of hours, but if the 
company still remain obdurate the Commissioners have 
the power to enforce their decision by imposing heavy 
penalties upon the company. 

During the five years that have elapsed since this 
Act became law, the intervention of the Board of Trade 
has been invoked in a great number of cases. In some 
of these the Board has not seen its way to interfere, in 
many others it has been satisfied with the explanations 
given by the companies, and in a certain number of 
cases the companies have agreed to reduce the hours, 
but up to the present time there has been no case in 
which the Board has taken the extreme step of calling 
for the intervention of the Railway Commissioners. 

Passenger Traffic (Chapter XV.) 

The Relations of the Classes. — It has been shown in 
Chapter XV. that one of the problems which have rather 
perplexed railway managers during the past twenty 
years has been the rapid diminution of the second-class 
traffic, and that there has been much controversy as to 
the proper course to pursue in the circumstances, some 
of the companies having abolished second class alto- 
gether, while others, although believing in its utility and 
loth to abandon it, have deplored its gradual disappear- 
ance. The London and North- Western Company have 
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recently, as they believe, solved the problem to a certain 
extent by adopting, since May 1897, a revised scale of 
second-class fares throughout their system, the example 
having been followed by the Lancashire and Yorkshire 
Company. The difference of fare between third and 
second class had, before this change, amounted to about 
25 per cent., but it has now been reduced to as nearly 
as possible 10 per cent., the object, of course, being to 
induce people to travel second class instead of third. 
So far, the experiment has proved an entire success, for, 
in the year ending June 30, 1898, the London and 
North-Western Company carried about three-quarters of 
a million more second-class passengers than they did in 
the previous year, and this without reducing the propor- 
tion of first-class passengers, or affecting the average 
receipts for passengers all round. It is thus clear that 
the increment of second-class traffic has been drawn from 
the third class and not from the first, and that the- 
reduction in the second-class fares has been compensated 
for by the number of passengers transferred from third 
to second class. No doubt, when the change has 
attained greater publicity, its effect will be even more 
marked, for the experiment is at present only in its 
infancy, but the public are evidently beginning to 
appreciate the advantages of travelling in greater com- 
fort, and with a certain sense of social distinction, for a 
very small addition to the third-class fare. 
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ON MODERN IMPROVEMENTS OF FACILITIES IN 
RAILWAY TRAVELLING. 

By George Findlay, Assoc. Inst. C.E. 

General Manager, London and North-Western Railway, 

In the autumn of last year, I had the honour to act as 
Reporter for the English railway companies at the International 
Railway Congress, which was held in Paris, and in discharge of 
that office, to read a paper relating to a certain group of questions 
arising in connection with the conduct of the railway passenger 
traffic in England. These questions had reference, mainly, to the 
relation of the classes one to another, their relative power of 
earning revenue, the fares charged, and the composition, the 
weight, number, and speed of trains. It was shortly afterwards 
suggested by your Secretary that I should read this paper at a 
meeting of your Society, which I was not at all unwilling to do ; 
but, on reviewing the matter, it appeared to me that the paper I 
read in Paris, being addressed to an audience exclusively com- 
posed of experts, if I may call them so, in railway matters, and 
being, moreover, encumbered with a large amount of statistical 
matter only interesting to such an audience, would scarcely be 
quite suitable on the present occasion, and I have therefore judged 
it better to approach the subject from a somewhat different point 
of view, and, without going quite so much into statistics, to present 
to you such facts bearing upon the question as will be most likely 
to prove interesting to those who are good enough to give nve 
their attention this evening. 

On coming to consider the subject upon which I have under- 
taken to address you, and which I have ventured to describe as 

Modem Improvements of Facilities in Railway Travelling," one 
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necessary space for lavatories has been abstracted, only afTords 
accommodation for 28 passengers, so that practically one-third of 
the seat space is lost, and the weight of the train is correspondingly 
increased. 

To keep pace with the increased weight of the vehicles, the 
power and weight of the engines employed to draw them has had 
to be correspondingly augmented. The most powerful passenger 
engines in use on the London and North- Western Railway in 
1872, having driving wheels 7 ft. 6 in. in diameter, weighed, with- 
out tenders, 27 tons i cwt. ; but the compound engines now being 
made by Mr. Webb, at the Crewe Works, having triple cylinders 
and driving-wheels 6 ft. in diameter, weigh 42J tons; while an 
even more powerful type of engine, on the compound system, 
having 7 ft. driving-wheels, weighs no less than 45} tons, or with 
the tender attached upwards of 70 tons. 

There are many minor additions which have been made to the 
comfort and convenience of those who travel on railways, to which 
we have so soon become accustomed that we are apt to forget 
that we did not always enjoy them. Amongst these may be 
reckoned foot- warmers, curtains to exclude the sun (what little we 
see of him), doors and windows so constructed as to exclude, and 
not to admit, draughts, nets in which we can deposit our parcels 
and other small impedimenta^ instead of nursing them or thrusting 
them under the seats as we once had to do, and racks for our 
hats. All these little privileges, too, are bestowed not merely on the 
first-class passenger, as would once have been the case, but upon 
all classes alike. 

Another institution is the luncheon basket. It is not every 
traveller who is constitutionally fitted to grapple with the diffi- 
culties of a luncheon consumed in a railway refreshment-room 
during the few minutes that the train can be allowed to stop for 
the purpose, but by the device of the luncheon basket the traveller 
who so wishes can procure at any of the larger stations a sub- 
stantial luncheon, either hot or cold, with wine or beer and all the 
necessary conveniences, and this he can consume at his leisure as 
he speeds on his journey, putting out the empty basket at any 
station at which the train stops afterwards. 

Another very great convenience is the railway family omnibus. 
Anyone who has lived in a country place, or in the suburbs of a 
large town, before the era of the railway omnibus, must have 
experienced the difficulty and expense of procuring conveyances 
to take them and their luggage to and from the railway station, 
while even in large towns, where the harmless necessary "growler* 
is readily procurable, a family party bound for the seaside, with 
large quantities of luggage, would frequently require two or three 
vehicles to convey them all to the station. But now all that is 
necessary is to send a telegram or post-card to the station-master, 
and punctually at the appointed hour a roomy and commodious 
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vehicle, vastly more comfortable than any four-wheeled cab, makes 
its appearance, and for an extremely moderate charge — so moderatCj 
indeed, as to be barely remunerative — takes the entire party, with all 
its impedimenta^ and deposits them at the station, while on their 
return journey a similar conveyance can meet them at their 
journey s end and take them to their home. 

There is one respect in which the travelling public of to-day 
have an inestimable advantage over that of an earlier generation, 
and that is in the greater immunity from accident that they enjoy. 
It is hardly possible to exaggerate the importance of this point, 
for although speed and comfort may be very desirable, yet safety 
of life and limb is, after all, the paramount consideration. 

It is often said that figures may be made to prove anything, but 
certainly if there is anything that figures do prove beyond the 
possibility of a doubt it is that railway travelling has, during the 
last twenty years, become in a remarkable degree safer than it 
was, and may, indeed, be said to be now the safest mode of pro- 
gression known to mankind, there being more danger actually in 
crossing the streets of a large town than in riding in an express 
train. This result has been achieved, of course, by means of the 
multiplication of safety appliances, the block telegraph system, the 
interlocking of points and signals, and the application of powerful 
continuous brakes to trains, and it should be borne in mind that it 
has been brought about in spite of the increase in the speed of the 
trains, which might be thought to tend in the opposite direction. In 
the year 1888 there were carried upon the railways of the United 
Kingdom upwards of 742,000,000 of passengers, exclusive of the 
enormous number of journeys performed by season ticket holders. 
During the year, 1 1 persons, only, lost their lives by reason of 
accidents to trains, and 594 were injured from the same cause, so 
that only about one passenger in 67,000,000 was killed, and one in 
about 12,500,000 was injured. Now, if we turn back to the year 
1870, the first year in which the Board of Trade returns were 
published in their present complete form, we shall find that 
although the number of passengers carried was less than half— say 
about 307,000,000 — the number killed in train accidents was 90, 
besides 1,094 injured ; so that one passenger in about 4,700,000 
was killed, and one in about 280,000 was injured. These figures 
speak highly for the improved safety of railway travelling, but 
almost as significant a result is obtained if we come to compare 
the amounts paid by railway companies for compensation for 
personal injury or loss of life with the sums paid by them under 
the same head at an earlier period ; and Mr. Haggard, of Tun- 
bridge Wells, a gentleman who is very much interested in railway 
statistics, has recently favoured me with some calculations of his 
bearing upon this subject which it may be worth while to quote 
here. 

In 1868, Mr. Haggard finds that the railway companies of the 



APP£yD/X. 



United Kingdom paid in compensation £^06^/^2^ while in i8SS 
this amount had fallen to 102,727, or just about one-third. But 
in the meantime the passenger train mileage run upon railways 
had grown from less than 75,000,000 of miles to upwards of 
155,000,000, or in other words had more than doubled, so that the 
avera;,'e payment for every 100,000 miles run was reduced in the 
twenty years from ^^409 to £()(>. 

Although the result shown by these figures is extremely gratify^ 
ing. yet railway companies are far from taking the view that 
nothing more can be done to reduce railway accidents to a 
minimum. On the contrary, the subject is one of the greatest 
anxiety to them at all times, and whene^i-er a mishap does un- 
fortunately occur, the circumstances attending it are most keenly 
inquired mto, in the hope that out of evil may come good, and 
that some lesson may be learned from the calamity which may 
be taken to heart and used to prevent a recurrence. 

There are many v/ays in which railway companies, in the 
natural desire to increase their business and improve their 
revenue, confer very substantial benefits upon the community, and 
not the least important of these is the universal practice of issuing 
season tickets. The object the companies have in view is, of 
course, to build up and encourage a residential traffic in connection 
with all the large towns upon their systems ; but the advantage to 
the city merchant or clerk in being able to escape from the smoke 
and din amidst which his business is pursued, and to pass his 
hours of rest and leisure amidst the purer and healthier sur- 
roundings of the country or suburbs, is very |^eat indeed, and but 
for the concession of the season ticket this would be a thing 
impossible for any but those possessing large incomes, since the 
cost of daily railway travelling, paying the ordinary fares, would 
constitute an addition to their expenses not to be contemplated. 

Another great boon to the public is the tourist ticket — the 
advantages of which to those who, in the holiday season, seek 
health and recreation at the many places of resort around our 
coasts and elsewhere are very great. In many cases tickets are 
issued for what are known as " circular tours," and the nature of 
these can best be described by means of an illustration. For a 
sum of just over £^ a passenger can obtain a ticket entitling him 
to travel from London to Carmarthen, thence to Tenby and back, 
then northwards to Aberystwith, thence to Dolgelly and Bar- 
mouth, thence to Portmadoc and Carnarvon, Carnarvon to Bangor, 
Bangor to Chester, and so back to London. This is what is called 
the " North, South, and Mid- Wales Circular Tour," and practically 
it means that the holiday-maker for about £/^ gets a free run over 
nearly all the railways throughout Wales, with all its glories of sea, 
mountain, and river for two months. If anyone were to perform 
such a tour as this and to pay the ordinary fares from point to 
point, he would be in a position to appreciate the pecuniary 
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aclvantaj^es of the tourist programme', especially if the fares paiJ 
were not for a solitary passenger but for a family party. 

Then, again, in order to bring holiday travelling for shorter 
periods within even the modest means of the toiling millions, 
excursion trains at extremely low fares, are run frequently during 
the summer, and at Easter and Whitsuntide, between all the large 
towns and from large centres of population to the seaside resorts, 
and as these trains are for the most part run during the night, they 
enable the artisan who can, perhaps, only afford to lose a single 
day's wages, to spend the whole of that day at the seaside, or 
amongst his friends in some far distant town. It will afford some 
idea of the extent to which advantage is taken of these exceptional 
facilities, to mention the fact that during nine months of last year 
the London and North-Westem Company alone carried consider- 
ably more than 1,500,000 excursion passengers. 

Although perhaps not quite germane to my subject, it may not 
be out of place to refer to one respect n which the railway com- 
panies render a great service to the public, although like many 
other things, it has come to be looked upon as very much a matter 
of course. I allude to the marvellous facility with which the rail- 
ways enable the Post-office to perform its functions. You post a 
letter or a parcel in London, say, at 6 o'clock this evening, and 
to-morrow morning your friend in Carlisle, Edinburgh, or Glasgow, 
finds it on his breakfast table. When one thinks of the many long 
miles between the sender and the receiver, and how long it would 
once have taken to cover them, this seems almost to resemble a 
conjurer' s feat, and certainly it can only be beaten by electricity 
itself. The manner in which the duties of the Post-office are per- 
formed in this country is a theme of common admiration, and 
deservedly so, but few of those who eulogise the Post-office, and 
the way in which its work is carried on, realise that it is only the 
perfection of our railway system that has enabled such splendid 
results to be attained, and that indeed it is only the existence of 
that system that has rendered the postal service, as we know it, a 
possibility at all. Mr. W. M. Acworth, in his recent work, entitled- 
" The Railways of England j'' has given so graphic a picture of the 
manner in which the mail service is conducted ; of the in- 
numerable cross-country trains which join the great trunk mail 
routes at the appointed junctions in the dead of night, and safely 
and punctually exchange their precious freight ; of the ingenious 
apparatus by which mail bags are taken on board or cast off at the 
various stations and junctions while the trains speed on their 
journey without pausing for an instant ; and of the busy interiors 
of the mail carriages where the clerks perform their duties of sort- 
ing and making up the bags while the trains are on the way, that I 
could not hope by any words of mine to improve upon it. But the 
" proof of the pudding is in the eating," and it can hardly be gain- 
said that the mail train service of this country, as performed by 
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the railway companies, as a whole, furnishes results which leavd 
little to be desired, and which could hardly be much improved 
upon. 

The parcel post, compared with its elder brother the letter post, 
is as yet but in its infancy, but it has almost at a bound become 
one of the great institutions of the country, and has clearly justified 
its inception. This service again, which is evidently so highly 
appreciated by the public, would be impossible but for the facilities 
afforded by the railway system, and the railway companies, so far 
from showing any unworthy jealousy of a new establishment which 
they might not unreasonably expect to rob them of a lucrative 
branch of their business, have from the outset given it a loyal sup- 
port, and done their best to contribute to its success, although it 
has had the effect of greatly adding to the weight and bulk of their 
trains and the difficulty of getting them away from the stations 
and junctions with punctuality. This it will not be difficult for you 
to believe when I mention the fact that during the past year the 
railway companies of the United Kingdom have carried for the 
Post-office something like 34,000,000 parcels. Indeed, one effect 
of this great influx of parcels, as far as the London and North- 
western Railway is concerned, has been that the time-honoured 
" limited mails " have had to be disestablished as passenger trains, 
and since July, 1885, have been run as postal trains exclusively, 
other trains having been run in lieu of them for the conveyance of 
passengers to and from Scotland. 

In addition to the special postal trains to and from Scotland, 
which travel between London and Carlisle at an average speed of 
46 miles an hour, the London and North- Western Company run 
no less than four other important mail trains daily to Scotland, 
and two in the opposite direction, besides the two up and two down 
Irish mails, and numerous other mail trains, but at exceptionally 
busy times even these are found to be inadequate, and at Christ- 
mas, when the parcels post business, to say nothing of the mails, is 
swollen to abnormal proportions, it becomes necessary to adopt 
extraordinary measures to cope with the emergency which arises. 
The up and down special postal trains are duplicated throughout, 
as well as some of the other trains, extra vehicles are attached to 
all the more important mails, the timing of the trains has to be 
altered, and generally the whole of the service throughout the 
system has to be strengthened and re-arranged, so as to meet the 
great strain that is imposed upon it, and which taxes to the 
utmost extent the resources both of the company and the Post- 
office. 

1 am far from believing that my subject is exhausted, for there 
is much remaining that might be said ; but I have already exceeded 
the limits of the time and space allotted to me and must draw to 
a close, but before doing so, I may perhaps be allowed to point 
the moral of my tale — if moral there be. 
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Railway companies are, beyond a doubt, about the best abused 
body in the community, not excepting even that universal scape- 
goat, the metropolitan police. There is a great tendency to regard 
them as grasping monopolists, pursuing only their own selfish 
advantage, at the expense of the community ; but all this is hardly 
deserved. Monopolists, as I have just shown they are not. and 
cannot be, except in isolated cases, and although it is perfectly 
true that they pursue their own advantage, which as business men 
they are quite justified in doing, it is an elementary fact, to whicli 
no one is more fully alive than they are, that in the long run the 
public interest is theirs, or, rather, the two are inter-dependent. 
It is the object of the merchant not only to sell his wares to the 
best advantage, but to sell as many of them as possible, and it is 
the same with the railway companies. Whatever will induce 
people to travel more frequently, and will promote the circulation 
of goods traffic throughout the country, increases their revenue, 
and the profits of their shareholders, and advantages judiciously 
offered to the public within reasonable limits are as the seed that 
produces the harvest. 

It is said to be an Englishman's privilege to grumble, and cer- 
tainly he exercises this privilege witnout stint, so far as the railway 
companies are concerned. The merchant whose goodn are a f*'W 
hours late in delivery, roundly abuses the railway company, ini- 
heeding ofthe fact that they have arrived punctually nine U\\w% out 
of ten, and not knowing that, perhaps, the train which carried tlieni 
on this particular occasion may have had to grope its way U^t 
hundreds of miles through a dense fog, or that they may havo 
lain in the hold of a steamer which has fought its way acronn the 
channel in the teeth of a violent storm. The passenger whoso 
train is half-an-hour late in reaching its destination on one occa- 
sion in ten is unsparing of his censure, althouglv '^^ he only kn<!W 
it, the delay his arisen from some perfectly unavoidable causr, or 
has been incurred from a due regard to his safety, and that of Ills 
fellow passengers. 

The policy of railway companies finds many critics, but on tha 
whole it is probable that if the circumstances were as well under- 
stood by the public as they are by themselves, it would be apfm- 
rent that, after all, they know more of their own business ihtt/'. 
could be taught them by some, at least, of their censors. 

If I have made use of the opportunity thus afforded mc to such 
effect as to induce you to realise more fully the advantages which 
are derived from the railway system by the population of this 
country, and to bring you to believe that John JJull, after all, lifts 
cause to be proud of his railways, especially when ho looks ahroarl 
and compares them with those of his neighbours, my olijocl will 
ha\e been sufficiently attained, and I shall not have addressed 
you in vain. 
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Entrain ment of Troops, 364 

Euston Station in the Tourist 
Season, 223 

Excursion Traffic, what Railway 
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connection with, 35s 
Arrangements, great advan- 
tage to the Public of, 39^ 
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Expenditure of Money, System 
of Control Over, 04 
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Facilities for Railway Travelling 
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Facing Point Locks, 127 
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Functions of, 

and Rates, Mode of Cal- 
culating, 262 

• Reduction of in l87S, 3°^ 

in Operation 50 years ago, 

Female Clerks, Employment of, 71 
Finance Committee, Functions of, 

FlNDLAY,Sir George — Biographical 

sketch of, I 
Fire, Arrangements for Preventing 

and Extinguishingat Staiions 

256 

Liability of Railway Com- 
panies for Damage Result- 
ing from, 328 

First Class Traffic, Unpro- 
ductive nature of, 313 

Fish Traffic, Mode of dealing with, 
at Holyhead Harbour, 256 

Fish Plates, Description of, 90. 

Fog Signalmen, Duties of, 217 

Signalling by Mechanical 

Methods, 220 

Signalmen, Means of Pro- 
viding Dwellirgs for, Near 
their Posts, 220 

Fogs, Working of Railways during 

2!7 

Footner's System of Gridiron 
Sidings, for Marshalling 
Waggons, 231 

Foot-warmers for Carnages, Im- 
proved Method of Heating, 
188, 393 

France, Introduction of Railways 
into, 54 

Franco-German War of 1870, 
Organisation of Military 
Transport, 350 



Frauds Practised upon Railway 

Companies as to value of 

Goods, 327 
Freight, Railway Companies may 

demand Prepayment of, 326 
Fuel, Consumption of by Engines, 

313. 389 



Gas Lighting of Carriages, 190 

Engines for Actuating 

Machinery in Goo$is Ware- 
houses, 259 
Goons Agents, Duties of, 61 
Conference,Business Trans- 
acted at, 61 
Trains, Shunting and Mar- 
shalling of, 227 



Stations, Woiking of, 239 
Traffic, Perfect Organisa- 
tion of, necessary, 239 
Traffic, Method of Invoic- 
ing, Checking, Loading, and 
Unloading, 242 

Warehouses, Methods of 

Constructing and Working, 
257 

Must be Properly Packed, 

327 

Lost or Damaged, Liabili- 
ties of a Common Carrier for, 
328 

Deterioration of, in Transit, 

328 

Waggons (see waggons) 

What Constitutes '•deliv- 
ery'* to and by a Carrier, 
326, 333 

Stoppage of" in transitu^** 

333 

(see also Merchandise) 

Gradients of Railways, 102 
Effects of, on Speed and 

Load of Trains, 103, 106 
Gravitation Sidings for Shunting 

and Marshalling, 23 1 
Gridiron Sidings for Marshalling 

Goods Waggons, 229 
Guards, Selection, Training, and 

Examination of, 72 
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Head Lights for Engines, System 

of Distinctive, 209 
Heating of Carriages, 188 
Holyhead Goods Station and 

Harbour, Construction, and 

Working of, 252 
Home Signals, 120 
Horses, Loading and Unloading 

of, for Military Purposes, 364 
Houses for Company's Servants, 



Improved Facilities for Railway 

Travelling, 377 
Inspection, System of Periodical, 

63 

of Permanent Way, Daily, 

112 

of Railways by Board of 

Trade, 281 

Inspectors, Duties of, 60 

Insurance Fund for Railway Ser- 
vants, 77 

of Goods by Railway Com- 
panies, 325, 327 

Interlocking of Points and Sig- 
nals, First Introduction of, 
118 

Theory and Practice of, 123 

. of Siding Points by Means 

of "Keys," 128 
Apparatus, Maintenance and 

Repair of, 133 
Invasion, Value of Railways in the 

Event of, 26, 341 
Irish Cross-Channel Traffic, Mode 

of Conducting at Holyhead, 

252 

Railways, Administration of 

and Policy with regard to, 23 

Iron Sleepers, Use of, Exieri- 
mentally, 94 



Junctions, Formation of, loi 
Signals at, 134 
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Land, Compulsory Powers for 
Purchase of, for Railway 
Purposes, 280 

Extravagant Prices formerly 

paid for, 280 

Lavatory Accommodation for Pas- 
sengers in Trains, 391, 392 

Law, as between Railway Com- 
panies and the Public, 323 

Affecting Railway Com- 

emies. Where and How 
efined, 324 
Legislation Hostile to Railway 

Companies, 285 
Level Crossings, Board of Trade 

Powers with regard to, 282 
Light Indicators for Signals, 145 
Lighting of Signals by Gas and 
Oil, 132 

of Carriages by Electricity, 

192 

Litigation, Railway Companies' 

avoidance of, as between 

themselves, 267 
Liverpool and Manchester 

Railway, projection of, 46 

Opposition offered to, 46 

Construction and Opening 

of, 48 

Mode of Construction and 

Working, 48, 377 

Great Success of, 49, 379 

Type of Permanent Way in 

use on, 90, 378 
Live Stock, Conditions on which 

Railway Companies carry, 

330 

\See also Cattle) 

Llandulas Viaduct Washed 
away by Flood in 1879, Ii4 

Llandudno, Arrangements for 
Excursion Traffic, 357 

Locking Bars for Points, 127 

Locomotive Engines (See En- 
gines) . ^ . , 

Committee, Functions of, 

58 

Department : Societies for 

Benefit of Staff, 82 

London and Birmingham Rail- 
WAY, Projection and Con- 
struction of, 50 
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London and North -Western 
Railway, Various Com- 
panies Amalgamated under 
Title of, 50 

Statistics of, 51, 203 

Lost Luggage, The Railway 
Clearing House as a Means 
of Tracing, 277 

Luggage, Law affecting the Con- 
veyance of, 337, 339 

LUxNCHKON Baskets, Convenience 
of, 393 



Mails, Expeditious Conveyance of, 

by Railway, 396 
Description of Method of 

Conveyance, 225 
Maintenance and Repair of 

Permanent Way, ill 
of Signals and Interlocking 

Apparatus, II 3 

of Telegra[)h Apparatus, 147 

Management of a Great Railway, 

— ^— General Principles Laid 

Down for, 67 
Marshalling of Goods Trains, 

227 

Merchandise, The Law affecting 

the Conveyance of, 326 

{^See also Goods) 
Military Operations, Railways 

considered in Relation to, 

341 

Modern Improvements of Facili- 
tics for Railway Travelling, 
377 

National Defence, Railways as 

a means of, 341 
New Works, Mode of Dealing 

with Proposals for, 65 

Officers, District, Duties and Re- 
sponsibilities of, 60 

Attending Periodically at 

Head Quarters, 63 

« Hints to, for Economising 

Time, 69 



Officers, Selection and f^romotion 
of, 73 

Conference, Business Trans- 
acted at, 61 

Oil Gas, Use of, for Lighting Car- 
riages, 189 

Omnibuses (Family), Provided 
by Railway Companies, 393 



Parcels Po^t Act of 1882, 397 
Parliamentary Powers for Con- 
struction of Railways, 279 

Procedure in the Matter of 

New Railways, 279 
Passenger Communication with 
Guards and Drivers, 282 

Traffic, Conduct of, 297 

Traffic, Revenue earning 

Po vers of, 300, 302, 308, 
384 

Traffic, Working Expenses 

and Net Profits of, 31 

Passengers, The Law Affecting 
the Conveyance of, 335 

Conditions on which Rail- 
way Companies are not 
bound to Carry, 336 

Travelling on Railways 

without Paying their Fares, 
384 

Must Show their Tickets on 

Demand, 339 

Luggage {See Luggage) 

Pension and Provident Funds, 
Constitution of, 79 

Percentage, Divisions of Traffic 
amongst Railway Compa- 
nies, 266 

Permanent Way Committee, 
Functions of, 58 

Improved Type of, as com- 
pared with Earlier Railways, 
84 

The *' Bridge" and «*Vig- 

noles ' Rails, 88 
Various Forms of, formerly 

in use, 88 
Introduction of Fish Plates, 

90 

Improved Sectional Area of 

Rails, 90 
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PeRiMANENT Way, Introduction of 

Steel Rails, go 
Type of in use at present 

time, 92 

Essentials of a Sound and 

Good, 94 

Arrangements for Mainte- 
nance and Repair of, ill 

Daily Inspection of, 112 

Type of in uso on Conti- 
nental Railways, 388 

Permissive, Block Telegraph 
Working, 139 

Personal Injuries to Passengers, 
Mode of Assessing Damages 
for, 340 

Points and Crossings, Various 

Descriptions of, 97 
Point Rod Compensators, 127 

Rods, Construction of, 132 

Pope's Oil Gas for Lighting Car- 
riages, 189 
Postal Trains Between London 

and Scotland, 304 
Post Office (Parcels) Act of 1882, 
276, 397 

Great Services Rendered by 

Railways to, 396 

Provident and Pension Fund, 
Constitution of, 79 

Promotion by Merit to Higher 
Ranks of Service, 74 

Punctuality of Trains, Difficul- 
ties in Maintaining, 205, 385 

Purchase of Railways by the 
State Discussed, 289 



Queen's Train, Description of 
Mode of Working, 26, 222 



Radial Axle Boxes for Engines 156 

Rail Making, 166 

Rails, " Fish Bellied," as used in 

1789, 88 

Bridge," 88 

" Visrnoles," 88 

" Double-headed," 88 

Steel, Introduction of, 90 

Long, for Special Purposes, 

94 
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Railways, a Subject of Interest to 

all Classes, 37 
State of Things Existing 

prior to introduction of, 39 
Advantages of, Enumerated, 

44, 378 

First dawn of Conception 

of, 45 

Rapid Development 01, since 

their Origin, 378 
Relation of the State to, in 

Great Britain, 278 
Purchase of, by the State 

Discussed, 289 
And their relation to the 

Trade of the Country, 283 
Increasing Demands made 

upon, 298 
As a Means of National 

Defence, 341 
Their Liability to Adverse 

Criticism, 398 
Statistics of, in United King- 
dom and in the World, 51 

Railway and Canal Traffic Act 
of 1873, Provisions of, 282 

Ditto of 1888, Provisions of, 

263, 285 

Companies* Arbitration 

Act of 1859, 268 

Commissioners* Court, Con- 
stitution and Powers of under 
Act of 1873, 282 

Commissioners' Extended 

Powers under Act of 1888, 
285 

Rates Committee of i88a, 

Conclusions of, 288 
Transport of Troops at 

Home and Abroad, 341 
Travelling, Improved Fad- 

lities for, in Modern Times, 

377 

Railway Clearing IIousk 
Origin of, 27a 

Functions of, 274 

■ Statistics of, 272 

Methods and Machinery of, 

274 

— Various Conferences held 
at, 276 
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Railway Clearing IIoisk, 
As a Means of Tracing Lost 
Popeny, 277 

Rates and Fares Committee, Func- 
tions of, 58 

and Fares, Mode of Calcu- 

latinfT, 262 

Effects of Competition 

upon, 264 

Conferences of Railway Com- 
panies to agree upon, 263 

Demand that the State 

should be empowered to fix, 
283 

Receipts and Expenses of Passen- 
ger Traffic, 300, 302, 308 

Responsibility, Chain of, 
throughout Railway Service, 
61 

of Railway Companies, as 

regards Carriage of Goods, 
where it begins and ends, 
326 

of Railway Companies for 

the Acts of their Servants, 
337 

Returns to be Submitted by Rail- 
way Companies to Board of 
Trade, 282 

Roads, Condition of in Middle 
Ag:es, 39 

Improvement of after i6th 

Century, 40 
*' Rocket," the. Trial of at Rain- 
hill in 1829, 152 
Rods for Working Points, 132 
Route Indicators (Electric) for 

Junction Cabins, 146 
Royal Train, description of Mode 

of Working, 26, 222 
Rules and Regulations for 

Working Railways, 64 
Runaway Waggons, Chain Drag 

for Arresting, 235 
Ri'sso-TuRKisn War of 1877-8, 

Organisation of Military 

Transport, 350 



Saloon Carriages, 179, 307,391 
Season Tickets, Advantages of, 
395 



Second Class, Abolition of, on 
Some Railways, 178,301,382 

Sheffield Colliery Tramway of 
1776, 86 

Shunting Indicators for Station 

Yards, 146 
an 1 Marshalling of Goods 

Trains, 227 
of Slow Trains to allow 

Fast Trains to Pass, 206 
Siding's, Various Systems 

of, in Use, 228 
Footner's Plan of Gridiron 

Sidings for, 229 
Sidings, for Marshalling Wa^^gons, 

Various Systems of Laying 

Out, 228 

Footncr's System of Grid- 
iron, 229 

Sidings, Control of, by Electric 

Locks, 146 
Sighting of Signals, Rules for, 134 
Signals, Concentration of, 120 
Various Descriptions in 

Use, 120 

Home, 120 

Distant, 120 

Starting, 120 

Disc, 121 

Construction of, 129 

Fitting Establishment at 

Crewe, 129 

Lighting of, 132 

Maintenance and Repair 

of, T33 

Rules for Sighting of, 134 

for Junctions, 135 

Electrical Repeating of, I45 

Signal Cabins and Apparatus, 123 
Signalmen, Training and Exami- 
nation of, 72 

Signalling and Interiocking, Sys- 
tem of, 116 ^ 

Earlier Methods of,ii7 

Single-line Block Telegraph Ap- 
paratus, 144 

Single Lines, Working o^ by 
Train Staff and Ticket Sys- 
tem, 2x1 

— — Lines, Various Modes of 
Working, 211, 212, 213 
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Single Lines, Train Tablet System 
for Working, 213 

■ Lines, Working of, by Elec- 

tric Staff System, 2x4 

Sleepers, Type of, Now in Use, 
92 

Stone, Formerly in Use, 

88 

Iron and Steel, Experi- 
ments with, 94 

Sleeping Saloons, Advantages 
of» 179, 307> 392 

Soap, Manufacture of, from Refuse 
Oil and Greasefrom Engines, 
168, 170 

Societies for the Benefit of the 
Staff, 75 

Speed of Trains, Great Increase in, 
303 

of Trains, the result of 

competition, 106 
of Trains, English and 

Foreign, 386 
of Trains, Effect of, Upon 

Working Expenses, 389 
Staff, Number of Men Employed, 

71 

Training and Examination 

of, 72 

Starting Signals, 120 

State, The Relation of Railways 
to, in Great Britain, 278 

The Relation of Railways 

to, in Different Countries, 278 

Purchase of Railways Dis- 
cussed, 289 

Station Masters, Duties of, 61 

Statistics of the London and 
North-Western Railway, 51, 
203 

Steam as a Motive Power, First 

Introduction of, 45 
Steamee s for Cross-Channel Traffic 

with Ireland, 252 
Steel Rails, first Introduction of, 

90 

Steel Sleepers, Experimental 

Introduction of, 94 
Steel Making Plant at Crewe 

Works, 165 
Steel, Use of, for Boiler Making, 

168 



Stockton & Darlington Rail- 
way, Construction of in 1821, 
45 

Stone Sleepers, Early Use of, 88 
Stoppage of Goods, " in transitu,'' 

Law of, 333 
Strategical Lines of Railway for 

National Defence, 349 
Superannuation Fund for Clerks, 

75 

Super-Elevation of Outer Rail 
on Curves, 10 1 

Supervision, Elaborate Arrange- 
ments for, 68 

Switches, Description of, loi 

Telegraphy, Various Uses of, in 
Working Railways, 137 

Telegraphs, Various Descriptions 
of "Block," in Use, 138 

for Speaking purposes. Ex- 
tensive Use of, 147 

Arrangements for Mainten- 
ance and Repair of, X47 

Wires, Relative Advantages 

of Iron and Copper, 149 

Wires, Description of, in 

Use, 149 

Telegraph Statistics relating to, 
147 

Telegraph Batteries, description 

of in use, 149 
Telegraph, {See also Block 

Telegraph) 
Telegraphing Progress of trains 

from Point to Point, 207 
Telephones, Use of in Railway 

Working, 147 
" Tell tale *' Instruments for 

Block Telegraph Working, 

140, 144 

Third Class Passengers formerly 
only carried by Slow Trains, 
299, 382 

Traffic, enormous increase 

of, 316 

Through Booking of Traffic by 
Railways which connect ; 
Power of Railway Com- 
missioners to require, 282 

Tickets must be Shown by 
Passengers on demand, 339 
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Time-Taijles, Compilation and 
Revision of, 66 

of 50 years ago, 380 

Toi RiST Tickets, Advantages of, 

305 

Tkaffic Committee — Functions of, 

Receipts, Agreements for 

Division of, between Rail- 
way Companies, 266 

Tkain Alterations, Method of Deal- 
ing with, 65, 66 

Starting Indicators, electric, 

146 

Diagrams for Regulating: 

Kngine Working, 203 
Tkain Staff and Ticket System for 

Single Lines, 2II 
Tablet System for Single 

Lines, 213 
Trains, Various descriptions of, to 1 

be accommodated on same 

Line of Rails, 202 
Difficulties in Attaining 

Absolute Punctuality, 205, 

385 

On the Corridor System 

180 

Increase in Length,Weight | 

and speed of, 210, 306 

Composition, Speed and 

Weight of, 297, 377 

Increase in Speed of, 303, 

384 

Run between Same Points 

bv Various Routes, 319 
Great Increase in Number 

of, in Recent Years, 381 
Speed of English and Foreign 

Compared, 386 
Effect of High speed of, on 

Working Expenses, 383 

— Training of Staff, 72 

Tkansport of Troops by Railway 

at Home and Abroad, 26, 

34J 

Travelling, before Introduction 

of Railways, 43 
Tkoops, Transport of, by Railway 

at Home and Abroad, 2 6, 341 
Entrainment and Detrain- 

ment of, 364 ' 



** Undue Preference," what 

Constitutes, 287 
United States, Introduciion of 
Railways into, 53 

Vacuum Brake (Automatic), De- 
scription of, 172 
Valuable Articles, Liability of 
Carriers with Regard to, 329 
"Vehicle on Line," Electric 
Indicators, 146 

Waggons, Ownership of, by Rail- 
way Companies, 194 

BelongingtoPrivateOwners, 

Difficulties with Regard 
to, 195 . 

BelongingtoPrivateOwners, 

Specification for Construc- 
tion of, 195 

i Examination and Greasing 

of, 197 

Minimum Dimensions of 

Axles and Tyres, 197 

Number and Description of, 

in use, 198 

Works at Earlestown for 

Construction of, 198 
I War, Working of Railways in 
time of, 341 
Wars, Lessons drawn from Events 

of Recent European, 351 
Warehouses, Methods of Con- 
struction and Working of, 
257 

Water Troughs, to enable Trains 
in Motion to take Water, 
158 

Wheels for Passenger Carriages- 
Mode of Construction, 183 
Widening of Railways, 204, 281 
WoLVERTON Carriage Works, De- 
scription of, 180 
Works, Mode of Dealing with 

Applications for New, 65 
Working ofthe Trains, Difficulties 
with Regard to, 2oi 

Expenses of Passengei 

Traffic, 312 
Workmen's Trains, Board of 
Trade powers to Enforce 
Running of, 282, 336 
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from Central Station Mains, and the Laying down of Private Installa- 
tions, including the latest edition of the Phoenix Fire Office Rules 
By F. C. Allsop. With 224 Illustrations. 

'* The book is certainly very complete."— Electrical Review. 

By R. Nelson Boyd, M.Inst.C.E. 

COAL PITS AND PITMEN. A Short History of 
the Development of the Coal Trade, and the legislation affecting it. 
Crown 8vo. cloth, zs.6d. 

" The story of the development of the great coal industry of the United Kingdom 
is told in these pages in an interesting manner." — Evgineering^. 

*' Mr. Boyd's well-written and eminently practical book." — Liaily Chronicle. 

*' Not only a well-written and fascinating work, but also a valuable history of the 
'egislation and changes which have taken place in the coal industry." — Industries 
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